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Lubbock, a thriving city of over 30,000 


Senki persons, is located in the vast South Plains of 
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Texas. The territory within a radius of three hun- 
dred miles makes Lubbock the financial, educa- 
tional, trading and transportation center. It may 
well be proud of the fact that each year for the 
past eight years it has won the official title, “The 
Cleanest City in Texas’’, and that its tax rate is the 
lowest of any city of equal size in the state of Texas. 
Lubbock owns its water system. The supply comes 
from an inexhaustible underground water sheet 
and is obtained through wells at an average depth 
of 150 feet. 

In keeping with their reputation for efficien- 


cy and foresight, city officials long ago were look- 
ing for a rugged quiet water meter that would effect 
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savings by accurately measuring the low flows 
(flows less than 1g.p.m.). They found their answer 
in the unique Pittsburgh IMO Water Meter. Built 
to specifications which guarantee an accuracy of 
98% at 1/4 g.p.m., and 90% at 1/12 g.p.m., the 
Pittsburgh IMO measures those low flows that con- 
ventional meters will not’record. Considering the 
proven fact that the average household uses 30% 
of its water at a rate of flow less than 1 g.p.m., the 
Pittsburgh IMO Water Meter will facilitate an im- 
portant increase in total revenue. The complete } 
story is in Bulletin W-529. It will pay you to 
write for it. 

PITTSBURGH EQUITABLE METER COMPANY ! 


MERCO NORDSTROM VALVE CO. 
OES MOINES - CHICAGO - COLUMBIA 


NEW YORK BUFFALO PHILADELPHIA ‘ . 
KANSAS CITY TULSA LOS ANGELES “Wain Offfrces - PITTSBURGH, PA. MmEmPnis - OAKLAND - HOUSTON 








OVER 750 CUSTOMERS IN-46 STATES OF THE UNION 


OOK through to the future a century hence, you men who are 


planning and constructing cast iron underground mains, and 


what can you be sure of! Just this: cities may be destroyed—mains 
abandoned or relocated—but there will be a hundred years or more 
of useful life in every length of cast iron pipe, whether it be pit 


cast or centrifugally cast by the Super-de Lavaud chill-free process. 
Centrifugally or pit cast for 
water, gas, sewerage, drain- 
age and industrial service, 


U.S. PIPE & FOUNDRY C0, & 


General Offices: Burlington, N. J. 
Foundries and Sales Offices throughout the U. §, 
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“3C" CONTROL BOARD 


for SEWAGE TREATMENT PLANT, 
designed for 15,000 popu- 
LATION based on sanitary 
flow of 100 GALLONS per capita. 


( This four panel “3C” Control Board controls 200 G.P.M., 600 G.P.M. 
1250 G.P.M., and 1500 G.P.M. Pumping units. These in turn are float con- 
trolled by a Clark multi-contact Float Switch, so that the capacity sequence 


may vary from 200 G.P.M. to 3500 G. P.M. in accordance with the demand. 


( A 30 H.P. gas driven generator is operated with the gas obtained 
from the sludge. 


(| On this Clark Control Board is mounted all the necessary equipment for 
controlling and recording the operation of all mechanical units. It is also 
_ designed to throw over automatically and utilize energy from a private utility 


when the gas supply is insufficient to operate the generator. 
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( Sewage treated varies from .6 to1l.95 million gallons per day. 10 hour daily 
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use of gas engine generates about 60 K.W. The plant uses about 140 K.W. daily. 


85% of the total power is used in raw sewage pumping ahead of the plant. 


@ Your water and sewage treatment 
electrical control problems will receive 
prompt attention at our nearest office. 











OFFICES IN PRINCIPAL CITIES 


THE CLARK CONTROLLER CO. 
g 1146 EA Zt. VELAND, ORIC 
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@ With State Boards of Health demanding effective treat- 
ment of all domestic sewage, it is becoming vitally impor- 
tant to eliminate every possible gallon of ground water 
leakage into sewers. 

To solve this problem economically you need a sewer 
pipe with strong, water-tight joints; a pipe with enough 
strength and flexibility to overcome unequal settlement. 
Yet can you be sure of these results with short sectional 
types? Some say, yes. Some say, no. But in any event you 
can be doubly certain with Armco Sewer Pipe because its 
sturdy corrugated iron construction and tightly-coupled 
joints eliminate all danger of breakage and infiltration. 

Besides, Armco Sewer Pipe ends the worry of material 
failure. Its galvanized iron base already boasts a 32-year 
service record in sewers. And remember, this pipe is paved 
in the bottom and fully coated with a special bituminous 
material inseparably bonded to the pipe. Write for 48-page 
Sewer Book. Armco Culvert Mfrs. Assn., Middletown, O. 
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f the ninety-four U.S. cities with 
a population of more than 100,000 are served 
by at least one water works or sewage disposal plant 
largely electrified by Westinghouse. These cities are 
assured of dependable, economical operation with 


Westinghouse equipment because: 


Experienced Westinghouse Engineers work. 
hand-in-hand with consulting and city engi- 
neers in planning the most up-to-date, tailor 


made installations. 


Design of Westinghouse electrical equip- 
ment has been proved in this as well as other 
industries. 


Unexcelled Testing Facilities subjects West- 
inghouse equipment to punishment far beyond 
the requirements of actual service. 


36 Service Shops, strategically located, assure 
prompt repairs in emergencies. 


One Source of Supply and responsibility for 
the entire electrical installation because of the 
diversity of Westinghouse products and close 
cooperation with the Westinghouse electrical 
wholesalers’ organization. 


The Westinghouse representative in a city near -you 
can place these Westinghouse assets at your disposal. 
Why not call him when planning a new Water Works 
or Sewage Disposal Plant? 


Westinghouse Synchronous Motors and Switchboard are typical of the 
careful planning of the Western Hills Station, Cincinnati, Ohio. 
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All of oo electrical equipment for the East Park Booster Station, Even in villages such as Newark, N. Y., the dependability of Westing- 
guonlied by Westinchonse hanse_ecminment_for_sewave treatment ia heine demonatrated dailw._ 





6 Rex Grit Collectors with 6 separate Rex Grit Washers installed 
in Buffalo’s new sewage treatment plant. 


These six Rex Bar Screens handle a flow of 600 M.G.D. Screen 
channels are each 12 0” wide by 12' 3” deep. 


A belt feeder from each Rex 
Bar Screen discharges di- 
rectly into its Rex Tritu- 
rator. The new Buffalo plant 
has six of these units. 
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TC ICLCLE 
and Triturators 


Here in another of the nation’s largest and most 7 
up-to-date plants—the new sewage treatment 
plant at Buffalo, New York—600 M.G.D.—you 
will find Rex Bar Screens, Grit Collectors and 
Triturators installed for efficient handling of 
grit and screenings. 


Six Rex Grit Collectors with six separate Rex 
Grit Washers combine the benefits of mechan- 
ical grit collection with removal of excess organic 
material. 


Six Rex Mechanically Cleaned Bar Screens 
and six Rex Triturators (Shredders) provide the 
advantages of: 


Low head loss through screen 

Positive rack cleaning 

Low power consumption 

Quiet, efficient operation 

Rugged, ‘‘low maintenance cost”’ design 
Neat, totally enclosed construction 


Why not investigate the successful record of all 
Rex Sanitation Equipment, including Rex Tow- 
Bro Sludge Removers, Rex Triturators, Rex Grit 
Collectors and Washers, Rex Conveyor Sludge 
Collectors, Rex Slo- Mixers and Rex Mechanically 
Cleaned Bar Screens? For descriptive literature 
on any of these items, address the Chain Belt 
Company, 1610 W. Bruce St., Milwaukee, Wis. 


SANITATION EQUIPMENT 














DIAMOND 
LIQUID 
CHLORINE 


C) way service ror 
MUNICIPAL SEWAGE PLANTS 


1, Completely Deodorizes and Sterilizes Munic- 
ipal Sewage 






2. Combined with Copperas Makes an Effective 
Coagulant 


3, Complete Odor Control and Prevention— 
Reducing B. 0. D. of the Sewage 


4. Provides Effective Bacterial Reduction of 
the Effluent Preventing Unnecessary 


Stream Polution. 














The uniform purity of Diamond Liquid Chlorine in trouble-free containers has made 
Diamond a preferred Brand among municipal sewage engineers for many years. 
Quick deliveries of cylinders in 100- or 150-pound capacities are always obtainable 
through your local Diamond distributor. Larger quantities are shipped direct from 
the centrally located Diamond Plant at Painesville, Ohio. 


DIAMOND ALKALI COMPANY, Pittsburgh and Everywhere 











Jha MORSE 
FILTER 
PLANT 


Provides an Effective Combination 
of Large Capacity and Small Space 


MONG the important advantages offered through 

the use of the Morse Filter Plant is its ability 
to provide large capacity in a small area. This is accom- 
plished by the concentric design employed, requiring 
a minimum of space per m.g.d. of capacity, which is 
particularly advantageous where large level areas are 
not available and where land values are high. An 
excellent example of this feature has been demon- 
strated recently by the new filter plant illustrated above. 
This unit was installed for the Citizens Water Company 
at New Bethlehem, Pa. It has a nominal capacity of 
720,000 g.p.d., and yet measures only 49 ft. in 
diameter. For complete information or estimating 
figures, please write our nearest office. 


CHICAGO BRIDGE & TRON COMPANY 


1644-1700 Walnut St 
Boston 1548 Co 


2198 Old Colony. Bldg Birmingham 1586 
8390-165 Broadway Bide Tulsa 
Rockefeller Bld: Houston 


Bild Detroit 155 


Fabricating plants in CHICAGO, BIRMINGHAM, 
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North 50th Street 

1646 Hunt Bld 

2919 Main Street 
Lafayette Bldg Los Angeles 


Illustrated directly above 
is an interior view of the 
Morse unit at New Beth- 
lehem, Pa., showing the 
operating ‘‘circle’’ with 
sight well in the center. 


Philadelphia 


San Francisco 


and GREENVILLE, PA. 











THESE D-H-S BRONZE STEMS ARE 23 FEET LONG AND SIX INCHES IN 

They were furnished the Crane Company for the City 

Detroit. Water works engineers can insure positive per- 

formance of gates and valves by specifying D-H-S Bronze Stems. 
The physical properties listed below show this alloy provides 
the maximum combination of ductility, hardness and strength. 


D-H-S No. 2 Bronze 
Minimum Physical Properties in Cast Billet 


U.T.S. 115,000 #/sq. in. 
Yd. Pt. 90,060 #/sq. in. 
El. Limit 55,000 #/sq. in. 
Elong. 2" 12G 

Red. of Area 12% 

Brinell Hardness No. 225 





COAL TAR PITCH IS THE SAFE MATERIAL FOR MEMBRANE WATERPROOFING— 
Some materials which are used to waterproof foundations, 
sludge digestion tanks and other concrete and masonry struc- 
tures are not resistant to water. That is why it is important to 
specify Koppers Waterproofing Pitch. It is not affected by 
either constant or intermittent contact with water. 





PRESSURE-TREATED TIMBER USED TO PROTECT MEMBRANE WATER- 

PROOFING—The machinery pits in pumping stations in the Balti- 
more water system are often below ground with the water level 
rising close to the ground line. The underground walls of these 
pumping stations are waterproofed. To protect the membrane 
waterproofing, a double wall of wooden sheathing was built 
against the membrane waterproofing. Untreated wood was 
first used in these double walls, but it was quickly found that it 
decayed in a few years. When the Ashburton Pumping Station 
was built, pressure-treated oak boards were used in place of the 
untreated wood. This provides permanent protection. 
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American Hammered Piston Rings . . . Tarmac for Paving . . . 
Waterproofing and Gasproofing .. . Pressure-treated Timber 
Engineering and Construction Work .. .Bituminous-base Paints 


KOPPERS COMPANY - PITTSBURGH: 























GIVES VALUED SERVICE T0 
MUNICIPAL WATERWORKS 


Earl Mitchell, Superintendent of Filtration, Paducah Water. 
works, Paducah, Kentucky— watching a cylinder of Mathieson 
Chlorine at work in the Paducah Chlorine Room. 
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Paducah’s experience with Mathieson water- Mathieson HTH —a dry, free-flowing chlorine 
works-sanitation products is typical of that of carrier containing 70% available chlorine—has 
many cities throughout the length and breadth _—_an equally impressive record. Many cities keep 
of the United States. a supply of Mathieson HTH constantly 
on hand not only for such everyday 
jobs as sterilizing new or newly- 
repaired mains, but for many special 
and emergency jobs where a mobile, 
high test chlorine carrier is required. 





Mathieson Chlorine and Mathieson 
Ammonia have proved, through years 
of satisfactory service, their thorough 
purity and dependability. And not least 
important, from a practical point of view, 
is the fine service record of Mathieson’s 
safe, trouble-free cylinders and valves. 






HTH comes in 5-/b. cans with replaceable caps, packed 
9 cans to the case; also in 75-lb. drums. 


THE Wleathieson Alkali Werks (inc) 


60 EAST 42ND STREET, NEW YORK, N. Y. 


LIQUID CHLORINE. ..HTH...SODA ASH... CAUSTIC SODA... BLEACHING POWDER... BICARBONATE OF SODA... AMMONIA, 
ANHYDROUS and AQUA... PH-PLUS (FUSED ALKALI) ...DRY ICE... LIQUID CARBON DIOXIDE 
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AN EFFICIENT, LOW-COST > 


IN ALKALINE SOILS, such as those encoun- 
tered in arid regions, Transite Pipe has estab- 
lished an outstanding service record. And the 
inside stays smooth indefinitely . . . keeps 
pumping costs at permanently low figures. 


IN SALT MARSHES and ag¢gressive cinder 
fills, J-M Transite Pipe assures maximum 
service at minimum upkeep expense. Fur- 
thermore, this modern material is light in 
weight, easy to handle and assemble, provides 
good-sized savings at installation. , 


TRANSITE PIPE 


THE MODERN MATERIAL 
FOR WATER AND SEWER LINES 





EXCEPTIONAL 
RESISTANCE TO 


CORROSION 


ORE than 40,000 miles of as- 

bestos-cement pipe in service 
all over the world have proved its 
exceptional resistance to soil corro- 
sion, its immunity to electrolysis. 
Laid in all kinds of soils, carrying all 
types of water, J-M Transite Pipe 
provides long, virtually trouble-free 
service that keeps maintenance 
charges at minimum figures. 


.° And Transite provides every other 
advantage necessary for low-cost 
water transportation. It is strong 
and durable, yet unusually light in 
weight . . . provides definite savings 
in handling expense. Simplex Cou- 
plings make assembly rapid and 
economical, form permanently 
bottle-tight joints. And, because of 


$3 


ELECTROLYSIS has absolutely no 
effect on J-M Transite Pipe. This dura- 
ble material is entirely non-metallic. . . 
can be laid near street railways and 
power lines without danger of dis- 
integration. 


AN ASBESTOS - 
PRODUCT 


its asbestos-cement composition, 
Transite’s initial high flow coeffi- 
cient of C=140 can never be reduced 
by rust or tuberculation. 


The many advantages of this mod- 
ern, asbestos-cement pipe have led 
to its wide use in important water- 
distribution systems. For example, 
more than 10 miles of Transite Pipe 
(over 78% of all water lines) have 
been laid in the grounds of the New 
York World’s Fair. For full details 
on Transite’s 25-year service record, 
send for the Transite Water Pipe 
brochure TR-11A. And, if sewage 
disposal is your problem, ask for the 
Transite Sewer Pipe brochure 
TR-21A. Write Johns-Manville, 22 
East 40th Street, New York, N. Y. 





ACID SOILS present no costly 
maintenance problem when Trans- 
ite is used. Even in unusually corro- 
sive soils, Transite provides maxi- 
mum assurance of long life, low 
maintenance. 
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Look Ahead 
When You Buy 
Water Works Valves 


Your water 
system makes 
your city liv- 
able ... is the 
life-blood of 
its industry. 
It’s the true 
foundation of 
your city’s fu- 
ture. Be mind- 
ful of this when 

7 you buy water 
works valves—be sure they’ll 
meet tomorrow’s needs. 

And they will—if you choose 
Crane No. 48014 A. W. W.A. 
double disc gate valves. They’re 
built to give that kind of service 
—scientifically designed for 
positive action . . . smooth, yet 
tight and true—through long 
years ahead. 

Ask your Crane Representa- 
tive for all the money-saving ad- 
vantages of the Crane No. 48014. 





CRANE 


SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 


NATION-WIDE 
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BIG VALVES FOR BIG JOBS 
IN FLOW CONTROL 


HERE the big job requires a 

big valve there is, in the Crane 
line, a valve of just the right size, 
just the right design to handle it. 
Here, for example, is a 36-inch gate 
valve chosen by the waterwork engi- 
neers of a large mid-western city to 
control the flow of water from the 
pumps into the city mains. It’s Crane, 
of course, for Crane quality is well 
recognized by experienced engineers 
as a highly desirable plus value in 
valves where the requirements are a 
little exacting—the service a little 
tougher. 


But important as big valves for big 
jobs are in flow control—little valves 
for big jobs are important, too. For 
example '%-inch valves, that just 
make a handful, control the service 


line shut-off into homes—special 
plug disc valves handle the chlorine 
and give greater resistance to the 
corrosive action of this gas. But 
whether it is a valve so large a man 
can walk through it or so small you 
couldn’t use it for a finger ring—the 
Crane line covers them all. 


Regardless of your requirement— 
if it is valves, fittings or piping for 
waterworks or sewage treatment 
service—you will find it in the Crane 
line. Turn to your Crane No. 52 
Catalog for the details about 38,000 
items. Among them you will find an 
answer to practically any piping 
problem which you may have. You 
will also find a large amount of engi- 
neering data which may prove very 
desirable to have handy. 


CRANE CO., GENERAL OFFICES 
836 S. MICHIGAN AVE., CHICAGO 


VALVES © FITTINGS + PIPE 
PLUMBING + HEATING + PUMPS 
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New Treatment 
with CALGON 


prevents scale 
and helps to con- 
trol corrosion 


IS YOUR WATER HARD? 
Then you do not want softening to 
occur in the mains or in the hot 
water heaters of your customers. 


IS YOUR WATER SOFT? 
Then you do not want further sof- 
tening to occur when you add 
alkali for corrosion control. 


IS YOUR WATER SOFTENED? 
Then you do not want further sof- 
tening to occur in the filters, mains, 
meters and hot water heaters. 


How dowe prevent the softening 
of water? By applying “Threshold 
Treatment”’—the addition of one 
part of Calgon per million parts of 
water. This inexpensive treatment 
prevents scale and helps to con- 
trol corrosion in all parts of the 
system. 


“Threshold Treatment” with 
Calgon has already proved suc- 
cessful in a great many municipal 
and industrial plants. Send the 
coupon for additional information. 





Calgon, Inc., 300 Ross St., Pittsburgh, Pa. 7 
Gentlemen: Please send information about | 
Threshold Treatment. I am interested in pre- 
venting scale 1) Controlling corrosion (0. | 
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ELECTRO BLEACHING GAS COMPANY - Main Office: 60 EAST 42nd STREET, NEW YORK, N.'Y. + Plant: NIAGARA FALLS, N. Y. 
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PRUBLEM... 


IMPROVEMENT OR REHABILITATION OF OLD FILTERS? 
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THE ALOXITE BRAND POROUS UNDERDRAIN SYSTEM 
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Filter with plain plates supported 
on concrete piers 
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Filter with channeled plates 
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e Do you have a proper depth of filter media? 


e Have you sufficient positive head for filtration to 
prevent air binding? 


els there enough distance between top of filter 
media and wash gutter to permit proper rate of wash? 


HESE common problems of early filters—often quite shallow—are 
solved through installation of the Aloxite Brand Porous Underdrain 
System. At least 12’’ and up to 18” is gained through elimination of the 
graded gravel layers. 
Other problems of corrosion, loss of media, non-uniformity of back wash, 
etc., are also solved by this new but proved system—now functioning in 30 
odd plants throughout the world. 
Let us discuss your problem with you—write today for further information. 












LES 






CARBORUNDUM 


THE 


CARBORUNDUM 


€G. U.S. 


COM PA NY 
Niagara Falls, N. Y. 


Sales Offices and Warehouses in 
New York, Chicago, Philadelphia, 
Detroit, Cleveland, Boston, Pitts- 
burgh, Cincinnati, Grand Rapids 


Carborundum and Aloxite are registered 
trade-marks of The Five ante Ae ne 
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With HYDRODARCO 
the Palatability Problem 


», becomes as simple as A-B-C 
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Hydrodarco*—the activated carbon specially made for water 
treatment—offers the three essentials for successful palatability 


control. 





@ High Activation 


© Free Feeding in the plant .... 


Hydrodarco works well in dry feed machines 


@ High Taste and Odor Removal 


per dollar of cost 


These advantages may be proven quickly and easily with 
a trial order. Place your order now—and determine the 
performance of Hydrodarco by actual tests right in 
your own plant. Make a carbon feed chart—prove the 
effectiveness and economy of this modern activated 


carbon! 





*Reg. U.S. Pat. Off. 


Distributing Points 
New York - - BUFFALO 
CINCINNATI - - CHICAGO 
Sr. Lours - Kansas City 


San FRANCISCO 


CORPORATION = xc 


e MarsHALL, TEXAS 


60 East 42nd Street, New York, N. Y. © Montreat, CANADA ¢ 
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5-POINT SAVING 
IN SEWER-LINE 
COSTS 


SHALLOWER 


TRENCHES 
SMALLER 


PIPE 


FEWER 


JOINTS 


LESS 


INFILTRATION 


LOWER 
MAINTENANCE COSTS 










TRANSITE’S LONG LENGTHS facilitate laying pipe to accu- 
rate grades, speed up installation and reduce the num- 
ber of joints in the line. 





B pypeine for lasting sewer-line savings? Check the 
advantages of J-M Transite — the asbestos-cement 
WRITE FOR sewer pipe. You’ll see how this modern material pro- 
vides important savings on all the above points. 
YOUR FREE In municipal sewer systems, Transite’s high flow co- 
efficient, tight joints, corrosion resistance and uniform 
COPY OF strength are establishing a new standard for efficient, 
economical service. 
THIS NEW The facts about J-M Transite Pipe are interesting 
and convincing. You should have full details before 


BROCHURE planning new sewer lines or modernizing old ones. 
Write for Sewer Pipe brochure, TR-21A, to Johns- 
Manville, 22 E. 40th St., New York, N. Y. 


i Johns-Manville TRANSITE PIPE 


: THE MODERN MATERIAL FOR SEWER AND WATER LINES 
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" Non-Rust 
Everdur Metal @ 


for these 
» 4 Weirs 





Proportional weirs for Tallman’s Island project 
are built to resist corrosion—made entirely of 


EVERDUR Copper-Silicon Alloy 


Because of its proven depend- 
ability in sewage treatment ser- 
vice, Everdur Metal was selected 
for the proportional weirs at the 
outlets of each of the four grit 
chamber channels in the Tall- 
man’s Island Sewage Treatment 
Works of the City of New York. 

The weirs regulate the flow 
between certain limits of velocity, 
thus securing uniform grit pre- 
cipitation. Following the general 
coefficients as developed for the 
Sutro Weirs, these are of box 
construction, entirely continuous- 


seam welded with Everdur rod. 
Frame plates are held rigid with 
1” Everdur staybolts welded in 
place. Each weir is 5’ wide, 6’ 9’ 
high, and weighs 1500 lbs. 
Outstanding is Everdur’s adapt- 
ability to light-weight, wrought 
built-up structures. This Anaconda 
Alloycombines high strengthwith 
uniformly excellent resistance to 
corrosion. It is economical to use, 
for it is readily workable either hot 
or cold, and can be welded by com- 
monly-used methods. Anaconda 
Publication E-11 sent on request. 





Four Everdur proportional weirs designed and fur- 
nished by Krajewski-Pesant Mfg. Corp., New York, 
for the Tallman’s Island Sewage Treatment Works 
of the City of New York. Caye Construction Com- 
pany, Brooklyn, General Contractors. 39146 


Visit the Copper and 
Brass Industry Exbibit in 
the Metals Building, New ~ 
York World’s Fair—1939. oi 


©N.Y.W.F. g 





““EVERDUR’” is a trade-mark of The 
American Brass Company, registered 
in the United States Patent Office. 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. + Subsidiary of Anaconda Copper Mining Company 
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Coming! Articles 


“Oon—Watching the Cash Register” 
a sc accssstul superintendent 
presents the results of his studies and 
an analysis of the true economic as- 
pects of meter testing. He has studied 
the problem from the standpoint of 
justified frequency of testing; repair 
limitations; and other considerations 
determining what constitutes over-all 
economy in the practices of his own 
Meter Department. In his _ findings 
facts have upset questioned fancy. In 
consequence, the cash register _ total- 
izer may have shown no handsomer 
figures, but the difference between 
gross receipts and expenditures is an- 
other story. 


“Recarbonation by Submerged Combus- 
” 

Is the story of a “flame that never 
fails”. For some time the heating and 
evaporation of liquids has been suc- 
cessfully accomplished by under-water 
gas burning. This scheme has now 
been successfully applied in the re- 
carbonation of lime softened water at 
Oklahoma City. Strange sight to look 
down through 10 or more feet of water 
at blue gas jets uninterruptedly burn- 
ing—that’s the thrilling part. The 
practical aspect is the simplicity of 
the scheme of producing carbon- 
dioxide at the spot of absorption thus 
reducing equipment and maintenance 
to a minimum along with costs. 


“Incineration of Screenings” 

In our June issue an article described 
the scheme and equipment involved in 
grit and coarse and fine screenings dis- 
posal at Milwaukee—involving cen- 
trifugal dewatering and incineration 
in a new multi-hearth destructor. In 
a follow-up article is set forth oper- 
ating experiences, performance of 
equipment, and costs of the method as 
compared to earlier and less success- 
ful operations. 


“The Romance of Gas Utilization” 

Might well be the title of an article 
which will review experiences and re- 
sults from the utilization of digester 
gas in power generation at New York 
City plants, since the cutting of the 
electricity utility lines at the Coney 
Island Plant to the largest sludge gas 
power development in America, that 
of the Tallmans Island Plant, where 
auxiliary gas engine fuel is taken as 
needed from a utility gas line auto- 
matically—no stand-by or ready to 
serve charge being made. 


“A Unique Method of Spotting Water 
Waste, or Water Stealing” 

Consists of routine checking of minimum 
flows in lateral sewers. The scheme 
developed by the Denver Water De- 
partment has much to commend it. 


Authors 
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Note bend in club handle before and afier striking ball. Photo by Edgerton, Germeshausen & Grier, Mass. Inst. of Tech. 


IF only this showed a TRIDENT Meter! 


1892-1939 


One photo . . . light exposure of 1 millionth of a second, 1/100 of a second 
apart ... used to analyze the player’s technique and the stresses and strains 
on the club traveling 300 ft. a second. If only we could show you as graph- 
ically how TRIDENT Water Meters stand the stress and strain of operation! 
If only we could picture the added QUALITY that Trident modern precision 
manufacture puts into these meters—modern precision machine tools operated 
by veterans who have beer making Tridents over a generation, men who are 
proud of the closer toler: -es, finer finish and new standards of sustained 
accuracy set by these world-famous disc-type meters. Trident disc-type 
Water Meters have gained the universal ACCEPTANCE of the Water Works 
field; they continue to be the leaders. 

Neptune Meter Company, 130 North Jefferson Street, Chicago... 

50 West 50th St. (Rockefeller Center), New York City. Branches 


in Principal Cities of the United States. Neptune Meters Ltd., 345 
Sorauren Avenue, Toronto, Canada. 


; WATER 
/ METERS 


RECISION BUILT—INTERCHANGEABLE PARTS 
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FLOW OF WATER IN PIPE 
GRID SYSTEMS 


By RICHARD G. TYLER* : 
University of Washington 
SEATTLE, WASH. 


flow of water in pipe systems has greatly simpli- point of discharge is equal in all pipe lines as shown. For | 
fied their solution and has supplied the means of flow from a single hydrant, one-quarter of the discharge Ps 
checking up existing data on pipe flow now used in comes from each quadrant, so only the pipe system in | 
water works design. Data on the pressure drop pro- the quadrant aoa need be considered. For flow from the 
duced in symmet- two hydrants O 


Hew CROSS’S method of solving problems of tances of five-500-ft. blocks in any direction from the 
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Fig. 1.—Grid Systems 












*Professor of Sanitary (Showing location of fire hydrants and assumed unit inflow at points 2500 ft. greatly reduce the 
Engineering. distant from hydrants.) time 
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and work required. Since all pipes are of equal diameter 
and length, r may be taken as one. Head losses and flow 
distribution for any draft can be found by multiplying 
the unit values given in Table I. by the appropriate fac- 
tor as hereinafter explained. The detailed computations 
are not shown since the following published papers have 
described them in detail. 


“Analysis of Flow in Networks of Conduits or Con- 
ductors,” Hardy Cross, Bul. 286, Univ. of IIl., Eng. 
Exp. Station, 1936. 


“Simplified Analysis of Flow in Water Distribution 
Systems”—J. J. Doland; Eng. News-Record, Vol. 117, 
p. 475. 


“Analyzing Flow in Pipe Networks’—Gordon M. 
Fair. Eng. News-Record, Vol. 120, p. 342. 


In applying successive corrections to these grid sys- 
tems, it was noted that a correction applied to one small 
circuit affected adjacent circuits, sometimes changing 
the algebraic sign of the correction to be made. Differ- 
ent combinations of flow may give approximately equal 
head losses and an additional correction by the Hardy 
Cross method will give somewhat different flows with- 
out an appreciable change in the total head loss. 


Computing Pressure Drop Simplified— 


An accompanying graph (Fig. 2) gives the pressure 
drop in the selected pipe system for a wide range of 
drafts. This graph is constructed for pipes of from six 
to twelve inches in diameter, 500 ft. on centers both 


al 0.2 OS O4 O5 06 a70gaz! 2 


ways, and with flow from one, two and four fire hy- 
drants. The computations for the various pipe sizes and 
discharges are easily made by substituting the desired 
discharge for the unit figures shown in Table 1, Fo, 
example, in determining the pressure drop for a fire 
flow of 2000 gpm from a single fire hydrant on ap 
8-inch grid system, one would proceed as follows: 


Since one-fourth of the total flow, or 500 gpm, 
approaches the hydrant from each quadrant, this 509 
gallons is equivalent to the 9.0 units in Table 1. In the 
next block 3.54 units would therefore equal 197 gpm, 
while the flow in the next three sections of this pipe as 
we go further from the hydrant is 122, 91, and 56 gpm, 
respectively. Head losses for each of these flows through 
500 feet of 8” pipe are taken from some of the graphs 
in current use, giving a total head loss of 5.32 ft. in the 
straight 2500 ft. of pipe leading to the hydrant. Simi- 
larly, if it is desired to check this head loss by that 
along some other path as, for example, the zigzag line 
following most closely the diagonal which separates the 
quadrants, the latter’s loss is found to be 5.24, which 
checks the above figure quite closely. In similar fashion, 
the losses were determined for other desired flows for 
the various pipe diameters and number of hydrants 
shown, and the results have been reproduced in Fig. 2, 
giving the data in a form for convenient use. These 
computations are facilitated by constructing a graph 
on log-log paper, giving the relationship between Q 
and 4 per thousand ft. for the pipe sizes used. 


3 4 


sf. @ 7 28 20 40 


Fig. 2 
Pressure Orop 
Grid for 


Variovs Drafts 
¢=z/00 
Hazen- Williams FPormuv/a 


/n Pipe 


R.G.T. 1938 


Fig. 2.—Pressure Drop in Pipe Grid for Various Drafts 
(By Hazen-Williams formula assuming C = 100) 
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TABLE I—Flow in Pipes of Symmetrical Grid Systems for 
Inflow Shown in Fig. 1 (Adjusted) 














Number of Fire Hydrants in Service 





Line 
1 2 4 
1- 6 9.00 6.25 5.00 
2-7 3.44 3.23 2.89 
4.8 2.34 2.06 1.95 
4-9 1.70 1.49 1.51 
5-10 1.00 1.00 1.00 
21- 6 9.00 6.50 5.00 
6-7 2.78 3.02 2.11 
8 0.55 1.17 0.94 
8- 9 0.32 0.57 0.44 
9-10 0.35 0.49 0.51 
6-11 2.78 1.65 2.11 
7-12 2.78 2.16 2.11 
8-13 1.89 1.71 1.77 
9-14 1.65 1.51 1.49 
22-11 3.44 3.20 2.89 
11-12 2.78 2.51 2.11 
12-13 1.44 1.62 1.28 
13-14 0.56 0.77 0.72 
11-15 0.55 0.53 0.94 
12-16 1.44 1.13 1.28 
13-17 1.44 1.23 1.28 
23-15 2.34 2.14 1.95 
15-16 1.89 1.91 1.77 
16-17 1.44 1.52 1.28 
15-18 0.32 0.25 0.44 
16-19 0.56 0.48 0.72 
24-18 1.70 1.64 1.51 
18-19 1.65 1.68 1.49 
18-20 0.35 0.32 0.51 
25-20 1.00 1.00 1.00 





After having determined the position on the graph 
for a given pipe size, lines representing flow conditions 
for pipes of other diameters with the same number of 
hydrants will be parallel thereto on log-log paper and 
the spacing between them and the computed line will 
be in inverse proportion to the fifth powers of the re- 
spective diameters, regardless of whether the Chezy or 
the Hazen-Williams formulas are used. Thus, if the 
8” pipe losses are taken as a basis, head losses in a 
similar 6” system may be obtained by multiplying val- 

85 
ues by 





r , or 4.21. The curves in Fig. 2, however, 
5 


were constructed by computing several points on each 
curve from the data in Table 1. Curves based on the 


1 v? 
formula h = f — — check these curves almost exactly 
d 2g 
and make the computations much simpler since n = 2 
instead of 1.85. 
The Circle Method 


It is of interest, also, to check the accuracy of another 
of the earlier methods which has been frequently used 
by designers of water works systems. This is the circle 
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method which has the advantage of simplicity of com- 
putations. It is too well known to require a detailed 
description here. Fig. 3 illustrates its application to 
the present grid system with flow from a single fire 
hydrant. In this figure, to simplify the computations, 
the radii are taken so that the curves cut just inside of 
the pipe intersections. For example, Curve 1 cuts a 
single 8” pipe within the quadrant shown so that for 
4000 gpm discharge from the hydrant, this 500-ft. 


oe & 
an ie 
Aye tik IS 
[ \/\x \L 
t-t-V b ry 


Fig. 3.—The Circle Method of Computation 
(Showing pipes cut in a single quadrant.) 
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length of pipe carries 1000 gpm with a head loss of 
13.5 ft. Curve 2 cuts three pipes, and since the total 
length of pipe between Circle 1 and Circle 2 equals 
2200 ft., this would give an average length of 733 ft. 
for the three pipes cut, each carrying one-third of the 
1000 gallons with a head loss of 2.6 ft. The other com- 
putations are shown in Table II, and it is apparent that 
the total pressure drop, as determined by the circle 
method, is 18.2 ft., while the corresponding value taken 
from Fig. 2 is 19.0 ft. Computations for other dis- 
charges give results that check within a similar range 
of accuracy. 

Comparing Tables I and II and Fig. 2, the errors 
introduced in assuming equal flow through the various 
pipes between adjacent circles is apparent. These errors, 
plus and minus, are averaged by totaling the pipe 
lengths between circles and dividing this total and the 
total flow by the number of pipes cut. The errors bal- 
ance to some extent so that the final results obtained 
by the circle method check approximately the data from 
the curves in Fig. 2. 

For regular grid systems such as those dealt with 
in this discussion, it is far simpler to use the circle 
method in preference to the Hardy Cross method. And, 
when its accuracy is sufficient for the problems under 
consideration its use is justified, but where greater 
accuracy is required the Hardy Cross method should 
be used. 


TABLE II—COMPUTATIONS ILLUSTRATING USE OF 
CIRCLE METHOD OF DETERMINING HEAD 
LOSSES IN PIPE SYSTEMS 








Total No. Length Diam.Discharge Head Loss TOTAL 
CIRCLE Length Pipes Per Pipe Per Pipe Per 1000 ae Loss 
Ft. Cc .. 





ut Ft. In. gpm Ft. 
1 500 1 500 8 1000 27 13.5 
2 2200 3 733 8 333 3.6 2.6 
3 3900 5 740 8 200 1.5 1.1 
4 5400 7 771 8 143 0.83 6 
a 7000 9 778 8 111 0.5 4 
Total Pressure Drop = 182 
Value from Fig. 2 =: 19.0 
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The larger part 
of the pressure 
drop naturally 
occurs in the sec- 
tion of pipe near- 
est the fire hy- 
drant because of 
the relatively 
greater discharge 
in this pipe. In 
fact, for flow at 
a single hydrant 
an average of 
75.0% of the 
total pressure 
drop occurs in 
this section of 
the pipe for all 
diameters and 
for 500 ft. pipe 
spacing. Fig. 4 
gives the head 
_losses at varying 
distances from 
the point of 
draft and for 
discharges from 
1, 2 and 4 hy- 


drants. 


Proportion 


Qo 02 0.4 


ocorion o 


Obtaining 
a Close 
Approximation 


Obviously, a Distance 


close approxim- 
ation of the head 
loss in any regular grid system could be obtained with a 
minimum of effort by equating the head loss in this 
first section of pipe to the proper factor from Fig. 4. 
In the above case, for example, if the head loss in 500 
ft. of 8” pipe carrying 1000 gpm is 14.2 ft., then a grid 
of 8” pipe on 500 ft. centers would deliver 4000 gpm 
through a single hydrant with a pressure drop of 
14.2 
—— = 19.0 ft. Since the accuracy obtained would 
0.75 


equal that of the basic assumptions used in more 
detailed methods of computation, it would be advan- 
tageous to use Fig. 4 for pipe sizes or lengths not 
included in Fig. 2 instead of the Hardy Cross method. 


of Total Distance from Hydrant 


ran 


from Hydrant — Ff, 


Fig. 4.—Relationship of Pressure Losses to Distances from Hydrants 
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Since pipe losses 
vary directly 
with pipelengths, 
Fig. 4 can be 
used also for 
grids with any 
spacing so long 
as the pipes are 
equidistant in 
both directions. 
For example, the 
head losses to be 
expected in a 10” 
grid, with pipes 
300 ft. on cen- 
ters, would be 
3/5 of the values 
given in Fig, 2. 
Or with flow 
from a single hy- 
drant, from Fig. 
4, the total loss 
in the grid would 
be 4/3 of the loss 
in 300 ft. of 10” 
pipe whose dis- 
charge was one- 
fourth of the 
total fire draft. 


Fig. 4 also 
S shows how rap- 

Oo. idly the head loss 
with flow from 
one, two and 
four hydrants 
decreases as the 
distance from the hydrant increases. In all computa- 
tions, it has been assumed that the head losses beyond 
a point 2500 feet (or five city blocks) distant from the 
hydrant are so small as to be negligible. The error 
introduced by this assumption can be easily determined 
from Fig. 4 for any given case. For example, the loss 
in a distance of 2500 ft. is 98.5% of that in 3125 it., 
even though the 2500 ft. is only 80% of the total 
distance. 

The data given in Figs. 2 and 4 check with reason- 
able closeness the curves in the A. W. W. A. Manual 
mentioned above, indicating that this earlier work was 
accurate even though less satisfactory methods of com- 
putation were then available than at present. 


O6 0.8 40 


Proportion of Total Head Loss 





COMBATTING CORROSION IN PIPING SYSTEMS 


(A Review) 


and the selection of materials. It 


Part III deals more specifically with 
the selection of materials (pipes, 
valves, etc.) to best handle definite 
solutions. “Condensed Recommenda- 


“Combatting Corrosion in Industrial 
Process Piping” 
Published by Crane Co.—Chicago 


as Technical Paper No. 408 
by L. G. Vande Bogart 


Through the cooperation of many 
chemists and field representatives 
Crane Company’s Vande Bogart has 
produced Technical Paper No. 408 
which is a highly worth-while 104 
page treatise on corrosion phenomena 


represents a useful compromise be- 
tween completeness and compactness 
and has much of reference book 
value, in that it brings together valu- 
able scattered material in a con- 
densed form. Part I deals with 
“Theory” and corrects some com- 
mon misconceptions relative to cor- 
rosion attributed to galvanic couples. 
Part II treats of materials and their 
behavior in corrosive atmospheres or 
liquids, their proper protection, etc. 
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tions” which make up Part IV, is a 
section which in itself provides justi- 
fication for the book. In addition 
there is much of value that the or- 
dinary person would not have avail- 
able in any single place, and Crane’s 
Technical Paper No. 408 is recom- 
mended to the attention of all who 
have problems in corrosion or have 
to do with the handling of corrosive 
fluids. It is a costly, but a gratis 
publication of Crane Co., Chicago. 
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THE ATLANTIC CITY CONVENTION 


OF A.W.W.A. 
(Part III) 


Proceedings of the Water Purification Division and Papers 
Dealing With Water Treatment 


concluding installment of a re- 

port covering the record making 
59th Annual Convention of the 
American Water Works Association, 
held June 11th-15th in Atlantic City, 
N. J. 

Three sessions of the Water Puri- 
fication Division, under Charles Gil- 
man Hyde as Chairman, were held 
as a part of the Atlantic City meet- 
ing. Most outstanding of these was 
the one devoted entirely to a Sym- 
posium on Water Quality, in which 
were presented four technical papers 
on this specific subject. 

During an open meeting of the 
Activated Carbon Research Com- 
mittee, held prior to the first regular 
session of the Division, Professor 
M. M. Braidech, Chairman, led ex- 
tensive discussions as to the most 
desirable methods of activated car- 
bon evaluation. Committee investi- 
gation of the various procedures 
will be continued in order to devise 
an approved method. Louis B. Har- 
rison, Supt. of Filtration, Bay City, 
Mich., presented a paper on the use 
of granular activated carbon filter 
beds, with data from several years 
of operating experience. The beds at 
Bay City contain a 36-inch depth of 
granular carbon and treat the efflu- 
ent from rapid sand filters at a rate 
of 1 g.p.m. per square foot of bed 
area. Tastes due to pollution of raw 
water by phenolic wastes, sugar beet 
processing wastes, oil field wastes, 
etc., are removed satisfactorily. 
Powdered carbon is applied to the 
raw water at times of excessive pol- 
lution to improve results of taste 
removal and to prolong the life of 
the granular carbon. Dosage of pow- 
dered carbon need not be closely 
controlled, however, since the carbon 
beds are effective for taste elimina- 
tion, whatever the concentration of 
taste in the applied water. Potassium 


[coe constitutes the third and 





* Research Chemist, The Chlorine Institute, 
Inc., New York City. 


Reported by HARRY A. FABER* 
Associate Editor 


permanganate has proven satisfac- 
tory for regenerating the granular 
carbon beds in place at a cost of 
five cents per pound of carbon. The 
paper supplied considerable addi- 
tional data on one of the oldest of 
such installations. 
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Progress Reports by 
Committees 


“Methods of Determining Flu- 
orides”, by PROFESSOR A. P. 
BLACK, (Chairman), University 
of Florida, Gainesville. 


Ten laboratories are cooperating 
in checking the accuracy and relative 
simplicity of the several analytical 
methods under consideration. Sam- 
ples have been obtained from 16 of 
the 22 states where fluorides consti- 
tute a problem and some 2500 analy- 
ses will have been completed when 
the final report of the committee is 
available. 

“Activated Carbon”, by PRO- 
FESSOR M. M. BRAIDECH, 
(Chairman), Case School of Ap- 
plied Science, Cleveland, Ohio. 


Progress in study of this mate- 
rial, as represented by the open com- 
mittee discussion was reviewed by 
the chairman, who touched upon the 
10 major problems involved and 
outlined future study. 
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“Testing of Zeolites”, by 
CHARLES P. HOOVER, (Chair- 
man), Columbus, Ohio, 


The final report of this committee 
deals extensively with laboratory 
procedure involved and was _ pre- 
sented in summary only. 


“High Rate Treatment”, by 
NORMAN J. HOWARD, (Chair- 
man), Toronto, Ontario, Can. 


An outline of the extensive pro- 
gram which this new committee has 
undertaken was presented. 


“Conditioning Methods to In- 
hibit Corrosion”, by PROF. W. 
Fr. LANGELIER, (Chairman), 
Serkeley, Calif. 

A coordinating committee: has 
been established to include A.W. 
W.A. and A.S.T.M. research on cor- 
rosion problems. Data on_ those 
plants and laboratories making such 
studies is being collected. 

“Coordination of Methods of 
Water Treatment and Laboratory 
Control”, by GEO. D. NORCOM, 
(Chairman), New York, N. Y. 


Work on this committee and fu- 


ture plans were reviewed but refer- 


ence was made to the more complete 
details presented in the papers in 
the symposium on this subject, cov- 
ered later in this report. 

“Committee on Chloramination”, 
by F. W. GILCREAS, | (Chair- 
man), Albany, N. Y. 


A brief statement was given as to 
the study now in progress and as*to 
the final report which this committee 
will present next year. 


Changes in Stored Water 


“The Aging of Reservoir 
Waters”, by LEE T. PURCELL, 
Analyst and San. Engr., North 
Jersey Dist. Water Supply Com- 
mission, Wanaque, N. J. 

Changes which occur in stored 
reservoir waters, said Mr. Purcell, 
are mostly beneficial ones. In an 
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The larger part 
of the pressure 
drop naturally 
occurs in the sec- 
tion of pipe near- 
est the fire hy- 
drant because of 
the relatively 
greater discharge 
in this pipe. In 
fact, for flow at 
a single hydrant 
an average of 
75.0% of the 
total pressure 
drop occurs in 
this section of 
the pipe for all 
diameters and 
for 500 ft. pipe 
spacing. Fig. 4 
gives the head 
_losses at varying 
distances from 
the point of 
draft and for 
discharges from 
1, 2 and 4 hy- 


drants. 


Proportion 


Qo 0.2 0.4 


ocorion o 


Obtaining 
a Close 
Approximation 


Obviously, a Distance 


close approxim- 
ation of the head 
loss in any regular grid system could be obtained with a 
minimum of effort by equating the head loss in this 
first section of pipe to the proper factor from Fig. 4. 
In the above case, for example, if the head loss in 500 
ft. of 8” pipe carrying 1000 gpm is 14.2 ft., then a grid 
of 8” pipe on 500 ft. centers would deliver 4000 gpm 
through a single hydrant with a pressure drop of 
14.2 
—— = 19.0 ft. Since the accuracy obtained would 
0.75 


equal that of the basic assumptions used in more 
detailed methods of computation, it would be advan- 
tageous to use Fig. 4 for pipe sizes or lengths not 
included in Fig. 2 instead of the Hardy Cross method. 


of Total Distance from Hydrant 


from Hydrant = Ft. 


Fig. 4.—Relationship of Pressure Losses to Distances from Hydrants 


FLOW OF WATER IN PIPE GRID SYSTEM 


Since pipe losses 
vary directly 
with pipelengths, 
Fig. 4 can be 
used also for 
grids with any 
spacing so long 
as the pipes are 
equidistant in 
both directions. 
For example, the 
head losses to be 
expected in a 10” 
grid, with Pipes 
300 ft. on cen- 
ters, would be 
3/5 of the values 
given in Fig, 2. 
Or with flow 
from a single hy- 
drant, from Fig, 
4, the total loss 
in the grid would 
be 4/3 of the loss 
in 300 ft. of 10” 
pipe whose dis- 
charge was one- 
fourth of the 
total fire draft. 


Fig. 4 also 
S i shows how rap- 

oO. idly the head loss 
with flow from 
one, two and 
four hydrants 
decreases as the 
distance from the hydrant increases. In all computa- 
tions, it has been assumed that the head losses beyond 
a point 2500 feet (or five city blocks) distant from the 
hydrant are so small as to be negligible. The error 
introduced by this assumption can be easily determined 
from Fig. 4 for any given case. For example, the loss 
in a distance of 2500 ft. is 98.5% of that in 3125 ft., 
even though the 2500 ft. is only 80% of the total 
distance. 

The data given in Figs. 2 and 4 check with reason- 
able closeness the curves in the A. W. W. A. Manual 
mentioned above, indicating that this earlier work was 
accurate even though less satisfactory methods of com- 
putation were then available than at present. 


a6 0.8 10 


Proportion of Total Head Loss 





Part III deals more specifically with 


COMBATTING CORROSION IN PIPING SYSTEMS 


(A Review) 


“Combatting Corrosion in Industrial 
Process Piping” 
Published by Crane Co.—Chicago 


as Technical Paper No. 408 
by L. G. Vande Bogart 


Through the cooperation of many 
chemists and field representatives 
Crane Company’s Vande Bogart has 
produced Technical Paper No. 408 
which is a highly worth-while 104 
page treatise on corrosion phenomena 


and the selection of materials. It 
represents a useful compromise be- 
tween completeness and compactness 
and has much of reference book 
value, in that it brings together valu- 
able scattered material in a con- 
densed form. Part I deals with 
“Theory” and corrects some com- 
mon misconceptions relative to cor- 
rosion attributed to galvanic couples. 
Part II treats of materials and their 
behavior in corrosive atmospheres or 
liquids, their proper protection, etc. 
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the selection of materials (pipes, 
valves, etc.) to best handle definite 
solutions. “Condensed Recommenda- 
tions” which make up Part IV, is a 
sectior: which in itself provides justi- 
fication tor the book. In addition 
there is much of value that the or- 
dinary person would not have avail- 
able in any single place, and Crane’s 
Technical Paper No. 408 is recom- 
mended to the attention of all who 
have problems in corrosion or have 
to do with the handling of corrosive 
fluids. It is a costly, but a gratis 
publication of Crane Co., Chicago. 
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THE ATLANTIC CITY CONVENTION 
OF A.W.W.A. 
(Part III) 


Proceedings of the Water Purification Division and Papers 
Dealing With Water Treatment 


concluding installment of a re- 

port covering the record making 
59th Annual Convention of the 
American Water Works Association, 
held June 11th-15th in Atlantic City, 
N. J. 

Three sessions of the Water Puri- 
fication Division, under Charles Gil- 
man Hyde as Chairman, were held 
as a part of the Atlantic City meet- 
ing. Most outstanding of these was 
the one devoted entirely to a Sym- 
posium on Water Quality, in which 
were presented four technical papers 
on this specific subject. 

During an open meeting of the 
Activated Carbon Research Com- 
mittee, held prior to the first regular 
session of the Division, Professor 
M. M. Braidech, Chairman, led ex- 
tensive discussions as to the most 
desirable methods of activated car- 
bon evaluation. Committee investi- 
gation of the various procedures 
will be continued in order to devise 
an approved method. Louis B. Har- 
rison, Supt. of Filtration, Bay City, 
Mich., presented a paper on the use 
of granular activated carbon filter 
beds, with data from several years 
of operating experience. The beds at 
Bay City contain a 36-inch depth of 
granular carbon and treat the efflu- 
ent from rapid sand filters at a rate 
of 1 g.p.m. per square foot of bed 
area. Tastes due to pollution of raw 
water by phenolic wastes, sugar beet 
processing wastes, oil field wastes, 
etc., are removed _ satisfactorily. 
Powdered carbon is applied to the 
raw water at times of excessive pol- 
lution to improve results of taste 
removal and to prolong the life of 
the granular carbon. Dosage of pow- 
dered carbon need not be closely 
controlled, however, since the carbon 
beds are effective for taste elimina- 
tion, whatever the concentration of 
taste in the applied water. Potassium 


[icone constitutes the third and 
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permanganate has proven satisfac- 
tory for regenerating the granular 
carbon beds in place at a cost of 
five cents per pound of carbon. The 
paper supplied considerable addi- 
tional data on one of the oldest of 
such installations. 
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Progress Reports by 
Committees 


“Methods of Determining Flu- 
orides”, by PROFESSOR A. P. 
BLACK, (Chairman), University 
of Florida, Gainesville. 


Ten laboratories are cooperating 
in checking the accuracy and relative 
simplicity of the several analytical 
methods under consideration. Sam- 
ples have been obtained from 16 of 
the 22 states where fluorides consti- 
tute a problem and some 2500 analy- 
ses will have been completed when 
the final report of the committee is 
available. 

“Activated Carbon”, by PRO- 
FESSOR M. M. BRAIDECH, 
(Chairman), Case School of Ap- 
plied Science, Cleveland, Ohio. 


Progress in study of this mate- 
rial, as represented by the open com- 
mittee discussion was reviewed by 
the chairman, who touched upon the 
10 major problems involved and 
outlined future study. 
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“Testing of Zeolites”, by 
CHARLES P. HOOVER, (Chair- 
man), Columbus, Ohio, 


The final report of this committee 
deals extensively with laboratory 
procedure involved and was pre- 
sented in summary only. 


“High Rate Treatment”, by 
NORMAN J. HOWARD, (Chair- 
man), Toronto, Ontario, Can. 


An outline of the extensive pro- 
gram which this new committee has 
undertaken was presented. 


“Conditioning Methods to In- 
hibit Corrosion”, by PROF. W. 
Fr. LANGELIER, (Chairman), 
Berkeley, Calif. 

A coordinating committee: has 
heen established to include A.W. 
W.A. and A.S.T.M. research on cor- 
rosion problems. Data on_ those 
plants and laboratories making such 
studies is being collected. 

“Coordination of Methods of 
Water Treatment and Laboratory 
Control”, by GEO. D. NORCOM, 
(Chairman), New York, N. Y. 


Work on this committee and fu- 
ture plans were reviewed but refer- 
ence was made to the more complete 
details presented in the papers in 
the symposium on this subject, cov- 
ered later in this report. 


“Committee on Chloramination”, 
by F. W. GILCREAS, ‘(Chair- 
man), Albany, N. Y. 

A brief statement was given as to 
the study now in progress and as*to 
the final report which this committee 
will present next year. 


Changes in Stored Water 


“The Aging of Reservoir 
Waters”, by LEE T. PURCELL, 
Analyst and San. Engr., North 
Jersey Dist. Water Supply Com- 
mission, Wanaque, N. J. 

Changes which occur in stored 
reservoir waters, said Mr. Purcell, 
are mostly beneficial ones. In an 
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exhaustive paper, which will prove 
valuable as a source of reference 
data on this subject, he described 
these chemical and physical changes 
and illustrated them with a series of 
slides. Analyses made twice weekly 
on samples of the Wanaque reser- 
voir water prove the most important 
factors to be the spring and fall 
overturns and the stagnation periods 
of summer and winter. Some of the 
characteristic variations which were 
illustrated : dissolved oxygen, carbon 
dioxide, hydrogen sulfide, iron and 
manganese, color bleaching, and 
algae changes. A reservoir was de- 
fined as ‘‘aged” when the water de- 
livered by it ceases to improve fur- 
ther in respect to chemical and 
physical qualities. 


ARTHUR H. PRATT, Cons. 
Engr., Newark, N. J., associated 
with the project since its inception, 
stated that the Wanaque Reservoir 
was not stripped of growth except in 
portions where this was incidental 
to other work. The value of pro- 
viding outlets at three levels—upper, 
middle and lower—has been proved 
in operation. 


ROBERT SPURR WESTON, 
Cons. Engr., Boston, Mass., pointed 
out that stripping is always consid- 
ered desirable. The color of surface 
water is not always in true solution 
and is influenced by iron and man- 
ganese contents. Manganese floccu- 
lates less effectively than does iron, 
thus has less influence on color and 
turbidity changes with aging. As the 
years pass, reservoirs become less 
affected by the soil and more af- 
fected by deposits within the reser- 
voir. 


New Chlorine Test Described 


“An Iodide Technic for the Col- 
orimetric Determination of Chlo- 
rine In Water”, by F. W. GIL- 
CREAS, San. Chemist, State Dept. 
of Health, Albany, N. Y. 


Interfering substances, such as 
manganese in stored surface waters 
or ground waters and nitrites in 
swimming pool waters, seriously af- 
fect the accuracy of the standard 
oftho-tolidin test for residual chlo- 
rine. Misleading results may also be 
obtained when using the starch iodid 
test under acid conditions, if these 
substances are present. Considerable 
research has shown, however, that 
reacting liberated iodine with alpha- 
naphtha flavon as the indicator pro- 
duces a color which varies in pro- 
portion to the amount of actual re- 
sidual chlorine present. When pH 
of the water is above 6.7 there is no 
interference introduced by the pres- 
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ence of manganese or nitrites. If the 
water is first buffered to pH 9.0 be- 
fore adding the reagents, the method 
becomes thoroughly reliable. In 
practice, a tablet form of the buffer- 
iodide mixture is dissolved in the 
water to be tested and the flavon 
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indicator is then added. After stand- 
ing for three minutes for full color 
development, the amount of residual 
chlorine present is determined by 
comparison with standard color solu- 
tions. Only when under 10°F. is 
temperature of the water an impor- 
tant consideration. 


GEORGE E. WILLCOMB, 
Supervising Chemist, Div. of Water 
and Sewage, Albany, N. Y., in dis- 
cussing the above paper, cited com- 
parisons of results of ortho-tolidin 
tests with those using alpha naphtha 
flavon. At the Albany Filtration 
Plant, manganese content of the 
water varies from 0.1 p.p.m. in 
winter to 3.5 p.p.m. in the fall and 
this new residual chlorine test has 
proven dependable through three 
years of use. 


Water Conditioning and 
Coagulation 


“Fundamentals of Water Pre- 
treatment”, by FRANK BACH- 
MAN, Director of San. Sales, The 
Dorr Co., New York, N. Y. 


In orderly sequence, Mr. Bach- 
man discussed the various treatment 
processes and treatment mechanisms 
which may be applied to water up to 
the point of filtration. By giving the 
specific reason for and the relative 
value of each procedure, he pre- 
sented considerable useful informa- 
tion. Presettling of raw water, with 
or without a coagulant, has been 
found beneficial with some waters 
and is practiced at Louisville, Cin- 
cinnati, St. Louis, New Orleans. 
This treatment frequently results in 
reduced chemical cost, uniformly low 
turbidity, and less frequent cleaning 
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of coagulating basins. Several de. 
sirable features of initial flash mix. 
ing were recounted. 


Although the speed of agitation 
required for flocculation is lower 
than that used for initial mixing, jt 
should be as high as can be applied 
without breaking the floc. In the 
mechanical flocculator, horizontal 
paddles are best rotated with a peri- 
pheral speed of 0.6 to 1.8 feet per 
second, and there exists a definite 
relation between chemical dosage 
and flocculating time. Return of set. 
tled sludge may result in reaching 
the same final turbidity in a shorter 
period of time. Addition of turbidity 
or use of an increased alum dose 
may produce a heavier floc which 
will be more effective for such pur- 
poses as the removal of algae from 
clear water. In treating some waters 
perhaps one-half of the size and de- 
tention time of settling basins may 
prove adequate if continuous sludge 
removal equipment is provided. 


ROBERT W. FURMAN, Supt. 
of Water, Toledo, Ohio, discussed 
the improvements due to proper de. 
sign of mixing and _flocculating 
equipment at Toledo. It appears that 
a number of filtration plants in 
northern Ohio must treat water 
which contains turbidity consisting 
of suspended clay covered with an 
oil film. Proper flocculating equip- 
ment, best operated at a peripheral 
speed of 1.0 foot per second, has re- 
sulted in a 15 to 25% saving in 
coagulant when treating waters with 
turbidity ranging from 500 to 1000 
p.p.m. 

“Experiences With the Coagu- 
lation of Soft, Colored Water by 
Ferric Sulfate”, by GEO. E. 
WILLCOMB, Supervising Chem- 
ist, Div. of Water & Sewage, 
Albany, N. Y. 


Several advantages, such as the 
lower temperature and _ freedom 
from algae tastes, have made it de- 
sirable to draw bottom water from 
the Albany reservoir for filtration. 
During the summer months, high 
iron and manganese concentrations 
exist and are difficult to remove by 
coagulation with alum and_ subse- 
quent filtration. Turbidity of the 
water offers no problem, but color 
removal using alum alone takes place 
most satisfactorily at about pH 6.7 
at which point iron and manganese 
remain soluble. 


Ferrous sulphate (copperas) was 
applied as the coagulant in conjunc- 
tion with lime to produce a pH of 
9.5, for ten weeks during the late 
summer of 1937. A 99% removal of 
manganese was effected but an iron 
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nt of 0.12 p.p.m. appeared in the 
cher effluent and may have accounted 
for a slightly bitter taste which de- 
veloped in the finished water. In 1938 
“Ferrisul” (ferric sulphate) was 
used as the iron salt (with lime) for 
a period of five months of summer 
operation. Results show reduction of 
color to 4 p.p.m., of manganese to 
0,02 p.p.m., and of iron to 0.03 

p.m. Coagulation was interfered 
with when the fall overturn of the 
reservoir occurred and alum treat- 
ment was resumed. Removal by sedi- 
mentation basins proved to be low, 
residual iron and manganese having 
coated filter sand to the extent of 
47 pounds per ton of sand. After 
winter coagulation with alum, about 
half of this sand coating still re- 
mained. The residual coating accom- 
plished a 65% removal of manga- 
nese even with alum coagulation 
alone, and the effluent was satisfac- 
tory when manganese content of the 
raw water did not exceed 0.75 p.p.m. 
Mr. Willcomb concludes that coagu- 
lation during the summer months 
with ferric iron coagulant is the 
preferable treatment. 

A. H. ULLRICH, Purification 
Engineer, Fort Smith, Ark., dis- 
cussed this paper and referred to 
experiences at Fort Smith, where 
turbidities range from 2 to 410 
p.p.m., but where there is no man- 
ganese problem. Using ferric sulfate, 
a reduction in coagulation costs is 
accomplished, but the pH of 8.5 car- 
ried in the finished water caused the 
zinc of galvanized iron piping to be 
attacked. He pointed out that since 
the finished water left the Albany 
plant at pH 8.7 in 1937 (when using 
copperas) and at pH 8.3 in 1938 
(when using ferric sulfate) such 
might account for the difference in 
taste. 


Softening in Upward 
Flow Basins 


“Illinois’ Experiences in Lime 
Softening with Short Time Up- 
ward Flow Clarification,” by C. W. 
KLASSEN, Chief San. Engr., and 
H. A. SPAFFORD, Asst. San. 
Engr., State Dept. Health, Spring- 
field, Ill. 


The Junior author described con- 
struction and operation features of a 
number of “Precipitator” and “Ac- 
celerator” types of softening plants 
installed in Illinois. Rates even high- 
er than the one hour mixing and 
settling period, with 3.25 gal. sq. ft. 
min. radial flow (at present the 
maximum rate), may be found pos- 
sible. A crystalline form of CaCOs 
may occur in the slurry under excep- 
tional conditions, but is not desirable 
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since it may overload the clarifying 
equipment. Ordinarily solids amount 
to 0.5 to 2.0% (by weight) in the 


slurry. 











H. W. Streeter, U.S.P.H.S., Cincinnati, 

Ohio; F. R. Schmelkes, W. & T. Co., New- 

ark, N. J.; E. Sherman Chase, Cons. Engr., 

Boston, Mass. (Chmn. Committee on Cross 
Connection) 

Series treatment appears desirable 
with certain waters, using the sec- 
ond basin for stabilization and the 
addition of the coagulant. High rate 
operation requires more critical re- 
gard of chemical dosage and may 
prove difficult to use with flashy 
waters. The basic principles of such 
treatment have now been demon- 
strated in operation, and each new 
plant profits by earlier experience. 


“Performance of Upward Flow 
Basins at St. Petersburg, Florida,” 
by ROBERT W. SAWYER, Asst. 
to MALCOLM PIRNIE, Cons. 
Engr., New York, N. Y. 


Welded steel cylindrical tanks 
have been economically employed in 
the construction of an unusual 12 
m.g.d. capacity plant to soften 
ground water. By means of slides, 
the author described the tank con- 
struction and arrangement of vari- 
ous units such as mixing, coagula- 
tion, settling, and filtration tanks. 
Operation provides split treatment, 
involving lime softening of 70% of 
the supply and iron coagulation 
(ferric sulfate) of the remaining 
30%. 

Water is mixed with chemicals 
both in separate spiral flow tanks 
and in the central down-flow influent 
wells of the sedimentation tanks pro- 
viding up-flow clarification. Dis- 
tributing pipes extend radially from 
the bottom of influent wells and 
water enters the tank bottom through 
a series of distributing pipes and 
orifices. Treated water rises at a 
rate of 1 to 1% inches per minute, 
which allows a detention time of 
3.33 hours. The accumulated sludge 
slurry, suspended in the lower por- 
tion of the tank, provides effective 
contact material. About one minute 
is required every three days to draw 
off excess sludge through the influ- 
ent distribution pipes. Methods of 
storing and feeding chemicals as well 
as chemical and operating costs were 
touched upon. 
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In a discussion of these two 
papers, W. A. CRAMER, Asst. 
Engr., State Health Department, of 
Missouri, stated that a _ similar 
method of sedimentation had been 
patented about 1900. 


S. B. APPLEBAUM, The Per- 
mutit Co., New York, presented de- 
tailed data on the operation of a 
“Precipitator” unit which operates in 
parallel with a conventional mixing 
and settling basin, both treating Mis- 
sissippi River water. The former 
produces superior results despite the 
fact that it is only one-third the size 
of the older unit. He listed advan- 
tages found in a variety of other in- 
stallations, noting that rates should 
be conservative but need not be con- 
stant. Series operation is desirable 
when treating magnesium waters. 


A. S. BEHRMAN, International 
Filter Co., Chicago, IIl., discussed 
the points of contrast between the 
“Accelator” and the St. Petersburg 
upward-flow basins. The latter have 
no forced circulation of chemically 
treated water with the sludge slurry, 
but only a rising contact. Also there 
is no line of demarkation between 
the zone of circulating slurry and 
zone of clarification in the latter in- 
stallation. 


MALCOLM PIRNIE, Cons. 
Engr., New York, N. Y., explained 
that no claim had been made that 
treatment by the “Accelator” and 
the St. Petersburg upflox tanks is 
similar, but noted that the latter is 
also a sludge contact treatment proc- 
ess which has proven to be economi- 
cal and effective. 

[As a matter of interest some of 
the very earliest commercial soften- 
ing plants were constructed verti- 
cally, providing deep up-flow clarifi- 
cation, with center down take in let, 
and up-flow filtration through excel- 
sior beds.—Ed.] 


Symposium on Water 
Quality 


The entire final half-dav session 
of the Purification Division was 
given over to a series of papers on 
the subject of water quality, which 
were arranged by the “Committee 
on the Coordination of Methods of 
Water Treatment and Laboratory 
Control.” 


GEORGE D. NORCOM, Cons. 
Engr. and Chemist, New York, as 
chairman of the committee, present- 
ed a general statement of the subject. 
He reviewed the facts concerning 
outbreaks of gastroenteritis at Mil- 
waukee, of typhoid at Minneapolis, 
and of other similar outbreaks which 
have focused attention upon the pos- 
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sibility that such have been water- 
borne. More rigid standards of bac- 
terial quality have already been 
adopted in Wisconsin by the State 
Dept. of Health, and an article by 
JOHN R. BAYLIS, of Chicago 
(WateR Works & SEWERAGE, 
March, 1939) proposes a yet higher 
bacterial quality. Since the adequacy 
of present standards is under ques- 
tion, and since the work of the com- 
mittee is in part concerned with the 
development of acceptable standards 
of quality and treatment, a review of 
the existing situation and an oppor- 
tunity for open discussion had ap- 
peared desirable, accounting for the 
symposium. 


“Standards of Raw and Treated 
Water Quality,’’ by H. W. 
STREETER, Senior San. Engr., 
U. S. Public Health Service, Cin- 


cinnati, Ohio. 


The U. S. Treasury Department 
standards of water quality, adopted 
in 1925, were developed for the ex- 
amination of waters used in inter- 
state traffic. These standards were 
not intended for general application. 
However, since they have been 
widely adopted in this connection it 
is important, said Mr. Streeter, to 
realize that the bacteriological stand- 
ards were not intended to be used 
alone. Such items as the sanitary 
survey, chemical and physical tests, 
reliability of water treatment proc- 
etc., must all be taken into 
consideration in appraising the qual- 
ity of potable waters. 


esses, 


Probably 75% of all water sup- 
plies meet the general standards and 
perhaps 90% meet the bacterial 
standards specified by the Treasury 
Department for its own use. Thus, 
while there is a correlation between 
the delivery of water which meets 
these standards and freedom from 
typhoid fever, there is no relation 
between these standards and insur- 
ance that water of such quality is 
incapable of transmitting intestinal 
diseases. The 1930-31 epidemics of 
gastro-enteritis, commented Mr. 
Streeter, were apparently caused by 
water which did meet present bac- 
teriological standards and probably 
both the Minneapolis and Milwaukee 
epidemics were waterborne despite 
records which indicate satisfactory 
bacterial quality. 


He noted that the only existing 
efficial standards of “water quality 
are those of the International Joint 
Commission for raw water. These 
specify an average Coli Index of 
less than 500 per 100 cc of water, in 
order that the water may be so 
treated (with 99.6% efficiency) as 
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to produce an effluent meeting the 
original Treasury Department stand- 
ard—a Coli Index of 2 per 100 cc. 
Mr. Streeter explained that the pro- 
posed increases in the bacteriological 
standards for finished water would 
necessitate correspondingly higher 
standards of raw water quality. 
Thus, many existing sources of sup- 
ply would be either unacceptable 
under the new standard or the de 
gree of treatment must be increased 
by the construction of more exten- 
sive plant structures, in order to 
permit continued use of some sup- 
plies. In his opinion, entire depend- 
ence should not be placed upon a 
rigid bacteriological standard of 
quality, but a broader application of 
present principles should be made. 


“Water-Borne Gastroenteritis”, 
by C. R. COX, Chief, Bureau of 
Water Supply, State Dept. of 


Health, Albany, N. Y. 


Reduction of typhoid fever, Mr. 
Cox pointed out, has led to a false 
sense of security. Our principles of 
treatment and testing are not at fault 
but there are several other water- 
borne diseases whose significance has 
recently been recognized. He re- 
viewed the extent and nature of 
gastroenteritis cases which have 
been reported in the United States 
and discussed more extensively the 
factual information which has been 
collected with reference to New 
York State epidemics. Often dysen- 
tery cases are not reported by the 
health offices and are only learned 
of when typhoid fever is reported. 
Extensive measures are now taken 
in New York State to gather infor- 
mation during the occurrence of 
such cases; apparently 24 outbreaks 
in 1937 and 21 outbreaks in 1938 
were water-borne epidemics, though 
only two of the latter were on pub- 
lic water supplies. 

Either temporary pollution of un- 
treated sources or temporary failure 
of treatment plants have been found 
responsible for all water-borne out- 
breaks, upon which complete infor- 
mation is available, in N. Y. State. 
Exceptional conditions such as seri- 








ous pollution due to drouths, chemj- 
cal pollution and organic decompogi- 
tion (which may result in the pres. 
ence of specific irritants) were cop. 
trasted with bacilliary dysentery dye 
to pathogenic bacteria. Outside of 
such unusual conditions, which are 
not typical of normal supplies, it was 
his opinion that present bacterio. 
logical standards and methods of 
water treatment are adequate to jp. 
sure freedom from _ water-borne 
gastroenteritis. 


“Bacteria from Chlorinated 
Waters”, by PROFESSOR MAX 
LEVINE, J. M. COBLENTZ, and 
PHILIP CARPENTER, Iowa 
State College, Ames, Iowa. 


In accordance with requests from 
the Coordinating Committee, ninety- 
seven cities have sent a total of 162 
cultures isolated from chlorinated 
water, to Prof. Levine for identif- 
cation. His report described the in- 
vestigations to determine whether 
such cultures are really chlorine re- 
sistant or whether they have merely 
been protected from the action of 
chlorine by clumping or other causes, 


There were 282 strains of organ- 
isms isolated in the study: 19% 
proved to be members of the Coli- 
Aerogenes group (of these 65% 
were slow lactose fermenters), 5 
were Shigeli (dysentery), 4 were 
Salmonella, and 8 were Eberthella. 
Slow lactose fermenting types are 
more prevalent in the samples taken 
during the summer and apparently 
are associated with soil wash. Chlo- 
rine resistance is not typical of the 
coli form organisms and apparent 
chlorine resistance cannot be sup- 
ported until the study is extended 
to cover the factors of bacterial 
clumping and protection by organic 
matter. Further investigation will be 
in the direction of improving routine 
bacteriological methods to yield more 
conclusive information. 


“Factors Affecting the Efficiency 
of Chlorination”, by DR. F. C. 
SCHMELKES, ELIZABETH 6S. 
HORNING, and GEO. A. CAMP- 
BELL, Research Laboratory, Wal- 
lace & Tiernan Co., Newark, N. J. 


After describing the inherent limi- 
tations of the ortho-tolidin test for 
residual chlorine, Dr. Schmelkes 
pointed out that even if a chlorine 
residual is accurately measured, it 
does not indicate the germicidal ef- 
fectiveness of that dose. This is be- 
cause such factors as pH, alkalinity, 
and ammonia, all affect the oxidation 
potential and, thereby, the powers of 
disinfection. Development of equip- 
ment to measure oxidation potential. 
first of chlorinated water then of 
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Dep’t., Memphis; (5) H. V. Pedersen, Sup’t., Water Works, Marshalltown, Ia.; (6) C. J. Canton, Badger Meter Co., 


Baltimore, Md.; (7 


the same water after dechlorination 
ives an accurate determination of 
potential difference, and thus of the 
disinfecting ability of that chlorine 
dose. Variations in pH, ammonia, 
nitrites, and manganese do not inter- 
fere with oxidation potential meas- 
urement. 

Various forms of such equipment 
have been devised and are suitable 
for different purposes. Experimental 
installations of this device on plant- 
scale operation has shown that more 
uniform disinfection can be obtained 
and at the same time results in sav- 
ings in the chlorine dose required. 
Many laboratory studies were de- 
scribed and illustrated to show the 
differences in bacterial kill by chlo- 
rine alone, by chlorine-ammonia, 
and by preformed chloramine, under 
conditions of identical residuals, as 
measured with ortho-tolidin. 
Discussion 


GEORGE E. SCHAUT, Chief 
Chemist, Bureau of Water, Philadel- 
phia, stressed the importance of more 
extensive chemical tests on raw 
water. He believed present bacterio- 
logical standards to be adequate but 
favored increased recognition of the 
effect of chemical pollution by de- 
composing vegetation or industry. 


H. W. STREETER, agreed with 
the importance of chemical tests in 
determining water quality and won- 
dered if dead organisms might have 
a possible effect. 


E. SHERMAN CHASE, Cons. 
Engr., Metcalf & Eddy, Boston, 
Mass., discussed the possibility of 
temporary pollution, or pollution via 
cross connections, which might not 
be apparent in routine water exam- 
inations. There are still 22 states 
which have no regulations governing 
cross connections, and yet this factor 
may be of great public health signifi- 
cance. 


DR. F. S. SCHMELKES com- 
mented on the possibility of disease 
production from toxins when chlo- 
rination had destroyed bacteria. He 
Stated that toxins are not active in 
an oxidizing solution and that they 


) I. M. Glace, Consulting Engr., Har 
of 


New York. 


are unlikely to be of importance 
when residual chlorine is present. 


Papers Before the Joint 
Session of the Plant Man- 
agement and Purification 
Divisions* 
(Vice President N. J. Howard, 
Presiding ) 

“Further Notes on C. I. Pipe 
Corrosion and Its Control’, by 
THOMAS H. WIGGIN, Cons. 
Engr., Federal Water Service Cor- 
poration, New York City. 

Colonel Wiggin’s “Further Notes” 
constituted a brief resume of the 
major disclosures contained in a 
paper of note by himself and George 
D. Norcom which was _ presented 
before the 1938 Convention in New 
Orleans. (The digest covering this 
illuminating paper is to be found in 
“WATER WoRKS AND SEWERAGE” for 
June, 1938, on page 614. The com- 
plete paper is to be found in the 
A.W.W.A. Journal for August, 
1938. ) 


The findings reported in the paper 
by Messrs. Wiggin and Norcom con- 
stitute the results of a careful study 
of representative water supply sys- 
tems in order to determine the effec- 
tiveness of water treatment with 
lime for the purpose of controlling 
corrosion and tuberculation of trunk 
mains and distribution pipes. It re- 
veals the rate of depreciation in the 
coefficient values “C” for mains in 
service before and during corrective 
treatment of the water; the relative 
efficacy of the treatments in sup- 
pressing tuberculation rates, loss of 
pressure, and reduction of operating 
costs represented by power savings 
in pumping. These joint studies of 
engineer and chemist represents the 
most thorough known investigation 
of the value of main cleaning fol- 
lowed by factual observations into 
the effectiveness and/or deficiencies 
of corrective treatment by pH ad- 
justment to maintain low friction 
values produced by main cleanings. 





(* NOTE—tThe digests covering the papers 
presented in the Joint Session were not pre- 
pared by Mr. Faber.—Ed.) 
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risburg, Pa.; (8) Alan W. Ross, Vice-Pres., Layne Company 


Studies reported on in 1938 were 
confined to a filtered water supply of 
medium hardness—that from Lake 
Erie. Trends of the “C” values, in- 
spection of mains and water analyses 
revealed the lime treatment to be 
completely effective in correcting 
rusty water complaints, but in a 
much lesser degree effective in hold- 
ing down depreciation of “C” values 
in cleaned mains. The present ad- 
denda to Col. Wiggin’s progress 
studies concerns a filtered soft water 
(hardness of 35 to 40 p.p.m.) serv- 
ing Westchester County, N. Y. 
Based on findings the softer water, 
with lime treatment, had given a 
tuberculating history not worse than 
the harder Lake Erie water. Clean- 
ings of a 16-in. main had boosted 
the “C” value to 132, and then fol- 
lowed a drop to C994 after 2 
years ; in another instance, “C” of 130 
having dropped to 98.5 after 1 year. 


In the conclusions reached there 
had been no change, as the outcome 
studies on the softer supply, from 
those presented in the 1938 paper. 
Amongst these was the demonstrated 
value of lime treatment for red 
water troubles, but the continued 
justification and economic benefits 
from routine cleanings of supply 
mains to return “C’’ values to 130, 
or thereabouts, at the beginning of 
the peak demand summer season. In 
brief, lime treatment of the water 
had not proved a sufficient retardent 
of tuberculation to justify let-up in 
watching the trend of friction and 
pumping costs, and systematic clean- 
ing operations for operating econ- 
omy. 

By the same token lime treatment 
alone has not been proved a substi- 
tute for the adoption of protective 
pipe linings or the use of pipes of 
non-tuberculating materials. [By 
like reasoning, one may be certain 
that chokage of service pipes of un- 
protected steel may be suppressed 
only to a limited degree by moderate 
lime treatment, and that more resis- 
tant materials continue to be justified 
for service lines and household 
piping where the water is not 
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throughout the system a depositing 
water by nature, or rendered so by 
treatment selected on the basis of 
test demonstrations.—Ed. | 


Mr. Wiggin, in commenting on 
vacuum degassification for tubercu- 
lation suppression, believed it par- 
ticularly feasible for closed systems. 
The desirability of aeration to re- 
duce carbon dioxide content of 
ground waters, in attempts to reduce 
lime requirement in pH adjustment, 
he questioned. His grounds were that 
the oxygen added to the water might 
well be regarded more seriously than 
the value of the lime saved. (It may 
be added, that the usually soft waters 
from wells high in COs, need the 
greater hardening which the natural 
lime demand brings about. A com- 
bination for possible maximum 
economy may well be partial COs 
removal by low cost partial degassi- 
fication, plus lime treatment to con- 
vert the residual CO, to normal 
carbonate, producing minimum total 


hardness increase for maximum 
protection.—Ed) 
“Correlation Between Carbon 


Dioxide and Mineral Content of 
Waters—and Observed Corrosiv- 
ity” by DR.WILLEM RUDOLFS 
and T. T. WONG, New Jersey 
Agr. Exptl. Station, New Bruns- 
wick, N. J. 

This paper, presented in abstract 
by Dr. Rudolfs, constitutes a report 
of findings from exact studies of 
corrosion effects, particularly direct- 
ed toward ground waters. The paper 
is replete with information of a basic 
nature, including the checking of 
theories. Of such papers, a digest 
is inadequate and, although some of 
the high spots may be covered in 
these paragraphs, nothing less than 
a careful reading and study of the 
paper when it appears in the A.W. 
W.A. Journal will bring to the 
reader its real value. 

The New Jersey studies revealed 
that evaluation of corrosivity of 
waters by studying the pick-up of 
iron content, which applies to sur- 
face waters with fair satisfaction, 
does not apply in the case of well 
waters. Attempts to correlate cor- 
rosion effects and constituents of 
waters proved a failure when em- 
ploying synthetically compounded 
waters. Proof was available that the 
resultant net effect of the various 
combinations of negative anions, 
positive cations, and oxygen was the 
only dependable effect—in which not 
less than three factors are involved 
in the simplest combination effects. 

Somewhat surprising was the reve- 
lation that well waters of constant 
dissolved oxygen and carbon dioxide 
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content became increasingly cor- 
rosive with increasing bicarbonate 
alkalinity content, the corrosivity 
curve mounting as a straight line up 
to 100 p.p.m. bicarbonate increase. 
With surface waters just the reverse 
was observed, the curve descending 
with bicarbonate increase. Concern- 
ing carbon dioxide effects, the cor- 
rosivity curves flatten perceptably 
with increasing carbon dioxide con- 
tent. The relationship of dissolved 
oxygen and COs effects was found 
very similar for both surface and 
ground waters. 
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Young, Distr. Engr., Penn., Dep’t. of 
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According to theory, increasing 
anion (chloride, sulphate, HCOs, 
etc.) concentrations increased cor- 
rosivity, whereas increasing cations 
(calcium, magnesium, sodium, etc.) 
suppresses corrosivity. The New 
Jersey studies failed to reveal that 
the theory holds in all cases, the 
boost in sulphate content failing to 
have any serious effect. 


The paper contains a worthy dis- 
cussion of the “Mechanism of Cor- 
rosion” and presents several points 
which may lead to a better under- 
standing of corrosion factors and 
advances in corrosion suppression. 


CARL J. LAUTER, Supt., Dale- 
carlia Filters, Washington, D. C., 
pointed out that Dr. Rudolf’s obser- 
vations were in line with Washing- 
ton experience, wherein effluent 
from slow sand filters could carry 
a higher free CO, content without 
producing red-water troubles than 
was the case with the alum coagu- 
lated rapid filter effluent. While, the 
latter required lime sufficient to pro- 
duce a finished water saturated in 
respect to calcium carbonate, the 
slow filter effluent did not. He had 
found absolutely no correlation be- 
tween conductivity values (total ion 
content per unit volume) and cor- 
rosivity of Washington water. 

“Threshold-Treatment as Ap- 
plied in Scale and Corrosion Con- 
trol on Municipal Systems” by 
OWEN RICE and G. B. HATCH, 











Hall Laboratories, 
burgh, Pa. 


In this magazine several articles 
on the new “Threshold-Treatmeny” 
of softened waters to suppress troy. 
blesome after deposits of calcium 
carbonate scale in water piping sys. 
tems have appeared in recent months. 
For two of these we refer our read. 
ers to the January, 1939, issue of 
WarteR Works & SEWERAGE (p. 10 
C. P. Hoover and Owen Rice), and 
the February, 1939, issue (H. 0, 
Hartung, p. 56.) These two articles 
give an excellent description of the 
new “Threshold Treatment,” which 
involves applications of minor quan- 
tities of hexametaphosphate (0.5 to 
2.p.p.m.) to prevent calcium carbon- 
ate depositions near the point of 
lime treatment and, by delaying pre- 
cipitation effects, cause its more even 
deposition throughout the system and 
sustained pH of the water. By the 
same token the treatment suppresses 
choking scale formations in hot water 
systems. 


All of this was reviewed by Mr. 
Rice, who explained that the material 
which his company produces under 
the trade name of “Calgon” is a 
true hexametaphosphate produced by 
proper proportioning of soda ash 
(NazgCO3) and phosphoric acid (H; 
PO.) in a mixture which is fused 
in producing a highly soluble “glass.” 
The solution he explained is harm- 
less, internally as well as externally. 

Following discussion of the effects 
of “Calgon” in apparently “boxing 
out” the molecular “tackles and 
ends” which form precipitates of 
calcium or metallic salts, and meth- 
ods of evaluating the effects secured 
—one being by use of the “Enslow 
Stability and Corrosivity Indicator” 
(Water Works & SEWERAGE, Mar. 
1939, and July 1939), Mr. Rice dis- 
closed more recent observations re- 
vealing the efficacy of “Threshold- 
Treatment” in suppressing corrosion 
at pH values between 6 and 11. (Ex- 
periences and results cited were sup- 
ported by continuous demonstrations 
of corrosion control, as well as scale 
control, at the booth of his com- 
pany). The rust formation, if any, 
in “Calgon” treated water he point- 
ed out was of darker color and con- 
siderably more dense, and thereby 
more protective than the ordinary 
spongy hydrated oxides of irons. 
Interesting was the demonstration 
with steel wool which aerated “Cal- 
gon” treated water failed to rust 
during the period of the convention. 
This, Mr. Rice explained, to be due 
to an apparent saturation of the 
metal surface with hexametaphos- 
phate or some part thereof. He stated 
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that the phosphate-plating effect 
radually wore off after discontinu- 
ance of treatment ; likewise, was ob- 
served to require several days in its 
reestablishment following recom- 
mencement of treatment, the time 
being proportional to the concentra- 
tion of the salt. Mr. Rice pointed 
out that their attention had been di- 
rected to the corrosion inhibiting 
effect by experiences in which old 
hard scale had been distintegrated, 
leaving bare metal tubes which all 
concerned expected would be cor- 
roded and pitted unless some protec- 
tion was returned to the surfaces. 
Mr. Rice’s paper received prob- 
ably the greatest amount of discus- 
sion of any single paper presented 
during the entire convention. Reply- 
ing to questions, Mr. Rice said that 
“Calgon” retards the rate of disap- 
pearance of zinc from galvanized 
pipes by about half, but it eventually 
goes. To him zinc was too temporary 
to deserve emphasis, in any event. 
The phosphate is apparently adsorbed 
to a greater or lesser degree by all 
metals or oxides of metals. It pre- 
vents colloidal iron from precipitat- 
ing similarly to its effect on colloidal 
calcium carbonate—l p.p.m. “Cal- 
gon” holding up 0.5 p.p.m. iron. In 
pipe systems the stretching or spread- 
ing of protective carbonate or phos- 
phate films (or both), with high or 
low pH values, seemed to be the 
most important attributes of the new 
“Threshold-Treatment.” 


JOHN R. BAYLIS (Chicago), 
pointing to the importance of film 
protection said that if the original 
protective film could in turn be pro- 
tected there was no need for worry 
about corrosion. Contrary to the be- 
lief of some, he had always advo- 
cated the carbonate film as a deposit 
to protect the pipe manufacturers 
protective film, such as the tar coat, 
etc., rather than a sufficient protec- 
tion to bare steel or iron. He was 
impressed with the potentialities of 
phosphate treatment in advancing the 
possibilities of uniform film deposi- 
tion and protection throughout the 
system. 


JAMES E. GIBSON, (Charleston, 
S. C.), recognized as the pioneering 
fighter for pipes with protective 
linings, and now cement-lining parts 
of his distribution system in place 
by the Tate Process, remarked that 
he was no believer in “doctoring” 
the water supply to stop tubercula- 
tion. Proof is, he had tried high pH 
treatment with ill effects on some 
Charleston industries. 


S. T. POWELL (Baltimore, Md.) 
said that high pH treatment for cor- 
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rosion control had created damage 
in dying operations, to zeolite beds, 
and in other directions. While cau- 
tion was advocated in following 
hobby riders too precipitately, the 
observed effects of phosphate treat- 
ment in industrial water supply had 
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been nothing short of remarkable. 
He wondered if the suppressed car- 
bonate precipitate, otherwise deposit- 
ing in the mains, might not now come 
out more pronouncedly in the house- 
hold hot water systems. That might 
or might not be a good thing, and 
deserved some inquiry in considering 
long range effects. 


CHAS. SPAULDING (Spring- 
field, Ill.), where the pH of the 
softened water always ranges be- 
tween 9.6 and 10, has even so ex- 
perienced corrosion troubles along 
with depositions of soft carbonate 
film. In Springfield, corrosion peaks 
occur in both summer and winter, 
without correlation to dissolved 
oxygen content. For the past year 
tests have been under way to deter- 
mine on a corrective procedure, and 
these now included “Calgon” treat- 
ment. 


Super-Chlorination Progress 


“Super-Chlorination Practices in 
North America” by HARRY A. 
FABER, Research Chemist, The 
Chlorine Institute, New York City. 


Mr. Faber, in an outstandingly 
well prepared and presented paper, 
reviewed the history and accomplish- 
ments of water super-chlorination 
and dechlorination, the notable exam- 
ple standing the test of time being 
that of Toronto, for which N. J. 
Howard deserves high credit for 
the preparatory research involved 
and the bold but successful enter- 
prise. 

Initiated as a means of destroying 
taste producing substances with the 
excess chlorine added above the 
nominal demand, Mr. Faber pointed 
out the added significance which 
high-chlorination had taken on since 
the advent of recurring intestinal 
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disturbances which were throwing 
increasing suspicion (even though 
possibly not justified in the majority 
of cases) on water quality and the 
present yard-sticks employed in lab- 
oratory control. 


The paper outlined the three meth- 
ods of super and de-chlorination. 
These involve feeding of sulphur 
dioxide gas, through machines simi- 
lar to chlorinators, in ratios of 0.9 
Ibs. SO2 to 1 Ib. of residual chlorine 
(Toronto). The use of sodium bi- 
sulphite (solution) in ratio of 1.6 
Ibs. to 1 Ib. of residual (Glencoe, 
Ill.). The use of granular carbon 
contact units in which 1 Ib. carbon 
removes continuously 11.8 times its 
weight of residual chlorine (Culver 
City, Calif., etc.). Another scheme, 
such as is employed at Tyler, Texas, 
involves chlorine dissipation in open 
reservoirs by sunlight and 4 hr. con- 
tact, where 1 p.p.m. residual (2 to 
7 p.p.m. dosage) is thus reduced to 
between 0.1 and 0.3 p.p.m. at the 
taps. Still another method was that 
of converting super-chlorination re- 
siduals (0.5 or under) to chloramines 
by final ammoniation. In_ several 
food and beverage plants all tastes 
are being destroyed by 3 to 4 p.p.m. 
residual followed by carbon filters at 
3 g.p.m. rates per sq. ft. Mr. Faber, 
by tabulated data then revealed the 
methods and dosages employed by 
10 municipal plants now employing 
super and de-chlorination success- 
fully. 

The important question discussed 
by Mr. Faber was: “What consti- 
tutes super-chlorination?” This he 
answered. by exhibiting chlorine de- 
mand curves, revealing in a clear 
manner that many waters showed in- 
creasing residuals with increasing 
dosages up to a point and, thereafter, 
as the dosage increased the residual 
actually decreased, or else did not 
mount until a decided increase was 
applied. Here (at the break point), 
he explained, super - chlorination 
really begins without regard for what 
the total dosage may be to reach the 
point. Such point moves up‘or down 
the scale as the buffering value and 
organic content of the water changes. 
At one season (Tyler, Texas for ex- 
ample) it may be at 2 p.p.m. and 
another at 7 p.p.m.—both dosages 
giving 1 p.p.m., residual, and leav- 
ing but .1 to .3 residual after 4 hours 
of contact. This point of dip or break 
in the residual curve, Mr. Faber ex- 
plained as the oxidation point. All 
residuals at lesser dosage to be the 
chloridizing residuals, in reality sub- 
stitution products yielding chlorine 
upon acidification with orthotolidin 
solution. These same products (re- 
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siduals up to 1 p.p.m. perhaps) had 
been responsible for serious indict- 
ment of Mr. Howard’s Toronto work 
when less bold men had _ stopped 
short of the oxidation mark. On the 
other hand, Richmond, Va., with pre- 
chlorination, had gone over without 
regard for dosage to maintain not 
less than 1 p.p.m. residual out in the 
basins. 

Mr. Faber then described the true 
test for chlorine dosages if super- 
chlorination was to become a prac- 
ticable dependable procedure. The 
scheme involved jar tests similar to 
those in coagulation control, with in- 
creasing chlorine dosages being ap- 
plied to pass the dip zone of the res- 
idual curve. The oxidizing dosage 
would be that on the steep incline 
of the curve to the right of the dip 
(or levelling off zone) between 
chlorination and oxidation. A study 
of tastes of the water in the jars with 
and without de-chlorination reveals 
the truth about super-chlorination. 


In reply to questions, Mr. Faber 
stated that a filtered water of 40 
threshold odor value had been very 
successfully destroyed with super- 
chlorination dosages but was vile 
with less than sufficiency. 


CHAS. R. COX (N. Y. Dept. of 
Health) commented that with chlo- 
rine in ton containers the dosages 
involved in super-chlorination would 
not prove unreasonable in cost. He 
felt that the large figures in dosages 
had frightened operators unneces- 
sarily. 

R. G. YAXLEY (Supt. of Water, 
Waterford, N. Y.) said that his sup- 
ply (Hudson River) was now being 
chlorinated to the highest degree in 
history of the plant and the best 
effluent ever produced was his re- 
ward. The procedure involved a raw 
water dosage of 7.3 p.p.m.; 2 hrs. 
basin contact; 3 p.p.m. residual at 
the filters for safety, such being re- 
duced by the filters to between 0.2 
and .5 p.p.m. in the final effluent— 
all without taste complaints. (We can 
not be positive but believe that Mr. 
Yaxley adds ammonia to the water 
leaving the plant.—Ed.) 


Hersey Meter Co., Boston. 


Carbonaceous Zeolites 


“Recent Experiences with Car- 
bonaceous Zeolites” by S. B. AP- 
PLEBAUM, Vice-President, The 
Permutit Co., New York City. 


Mr. Applebaum’s paper constituted 
a brief summary of experiences with 
the new carbonaceous zeolites in 
producing process and boiler waters 
of as low degree of hardness as de- 
sired and the nearest approach to 
distilled water that has ever been 
produced by any practical method 
of treatment on an economical scale. 
These new zeolites, known as hy- 
drogen zeolites, he explained to be 
essentially sulphonated coal. They 
have proved especially interesting be- 
cause of their low silica content and 
their ability to remove sodium along 
with calcium, magnesium, etc., when 
regeneration is effected with sul- 
phuric acid instead of brine. There- 
by, in series with sodium zeolite, 
the acid regenerated (hydrogen) zeo- 
lite converts the sodium bicarbonate 
of the ordinary zeolite unit effluent 
to carbonic acid (Hz COs), from 
which air blowing in degassification 
chambers removes the (CO2) to 
leave sodium free water with only 
traces of carbon dioxide. In addition, 
these interesting zeolites may be re- 
generated with brine where the resi- 
due of sodium salts is not objection- 
able or the two types of units may 
be operated in parallel, whereupon 
the mixed effluents neutralize each 
other to produce carbon-dioxide and 
a finished water with one-half the 
cation content (calcium, sodium, 
etc.) of the original water. In high 
pressure boiler operations freedom 
of silica from the finished water had 
proved an outstanding attribute of 
the hydrogen zeolite method of pro- 
ducing make up water. Mr. Apple- 
baum cited cases where lime-soda 
softened waters, coagulated with 
iron salts as the superior coagulant 
for silica removal, and _ finished 
through hydrogen zeolite had served 
successfully as 100% make-up water 
in boiler operations. 


In the typical case records and 
water analyses presented one power 
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plant, operating on 1250 Ib. boiler 
pressures and employing raw water 
of essentially calcium and magnesium 
salts, by mixing and degassifying 
effluents from sodium and hydrogen 
units produced a make-up water of 4 
p-p.m. total alkalinity, zero to 3 
p-p.m. hardness, and only 36 p.p.m. 
total solids. In another case deep 
well water containing better than 630 
p.p.m. alkalinity had been success- 
fully treated through hydrogen zeo- 
lite (alone) to produce an aerated 
product satisfactory for ice produc. 
tion, and replacing costly distillation, 
No replacement of zeolite had been 
required during three years of oper- 
ation and there had been no accident 
in the acid handling. 

Several other case records for 
boiler water production were cited 
to indicate the variety of waters suc- 
cessfully processed and the flexibility 
ot hydrogen zeolite in combination 
with precipitation methods and/or 
sodium zeolite. A particularly inter- 
esting case was that of a mid-west- 
ern city supply of filtered water 
varying markedly in total hardness. 
From this water a combination of 
sodium and hydrogen zeolite units 
automatically produced a uniform 
make-up water of zero to 2 p.p.m. 
hardness, alkalinity of 15 and total 
solids reduction of 180 p.p.m. The 
hydrogen zeolite effluent, before mix- 
ing with sodium zeolite effluent of 
144 p.p.m. alkalinity, contained 222 
p-p.m. free mineral acid plus 170 
tree carbon dioxide. The scheme was 
chosen on the basis of overall costs 
in comparing all proven methods of 
production of satisfactory _ boiler 
water from available sources of 
supply. 

In concluding, Mr. Applebaum 
stressed the part taken by hydrogen 
zeolites in rendering higher pressure 
boiler operations and raw water ice 
production practicable of attainment, 
likewise the enhanced practicability 
of utilizing municipal supplies which 
notably vary in composition with 
changing stream conditions. 
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HOW “GOD'S GIFT TO MAN” COMES 
TO HIM WHOLESOME AND 


PALATABLE” 


Or, Telling the Water Purification Story to a 
Non-Technical Audience 


about water to any group or 

club should be readily embraced 
by any water-works man who is given 
such an invitation. Water is essential 
to life, and its delivery under pres- 
sure with unfailing continuity of 
service in an attractive, palatable and 
pure state is a job any of us can be 
proud to be connected with, and one 
which should properly interest your 
fellow townsmen. Such an invitation 
to talk will present an opportunity to 
boast a little about your industry, 
about which, incidentally, very little 
is known by the general public. 

The 12,000 organizations in the 
water supply field provide a whole- 
some and essential product to 80,- 
000,000 people in the United States, 
making it an industry of great sig- 
nificance. Its estimated annual in- 
come of $450,000,000 is somewhat 
below the $800,000,000 cigarette in- 
dustry, but puts it into a class with 
such important and sizable products 
as “Butter”, “Boots and Shoes”, 
“Canned Foods”. And, it is pleasing 
to note that it is well above the in- 
dustry listed as “Caskets and Cof- 
fins” (income $94,738,000) and al- 
most ten fold that of the “Chewing 
Gum” industry. Our industry’s 60,- 
000 to 75,000 employees place it in 
the “Men, Youths’ and Boys’ Cloth- 
ing”, “Glass”, and “Confectionery” 
classes. These figures indicate that 
water supply is not only a large and 
important business, but also that it 


is an integral part of our economic 
life. 


A OPPORTUNITY to talk 


Accomplished Speaking 
Not Necessary 

The writer is qualified to tell the 
story of but a small portion of the 
water supply business. However, 
probably because of its association 
with the now popularized sciences 
of chemistry and bacteriology, this 
phase of the production and distri- 
bution of water does appear to inter- 





- *A paper presented before the New Jersey 
Section of A.W.W.A. and printed by permis- 
sion of the Association. 


By MARTIN E. FLENTJE, Chemist 
[Illustrated by H. W. Montague] 
American Water Works and Electric Co. 
NEW YORK, NEW YORK 








The Author 


est people greatly, and is easily pre- 
sented. Experience has shown that 
it is not at all necessary to be an 
orator, or even an accomplished 
speaker, to make this branch of the 
business interesting enough for the 
speaker to be showered with ques- 
tions after his talk on the subject. 
The following material, then, is pri- 
marily concerned with telling of the 
story of water supply from the 
treatment and purification side. 
Some brief “‘don’ts” should, I be- 
lieve, be emphasized, and the writer 
apologizes for being presumptuous 
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Don’t Worry! You'll Feel O. K. When 


on Your Feet 
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enough to outline them. If your audi- 
ence happens to be a luncheon or 
dinner club, and your meal with 
them doesn’t taste very well and you 
find yourself nervous, don’t worry, 
for this is a natural reaction even 
for speakers with wide experience. 
It will correct itself when you once 
get up on your feet to talk, because 
you will know what you are talking 
about. Don’t make your talk too 
long!! A talk before a service club 
five minutes shorter than the allotted 
time will be much more favorably 
received than one lasting five minutes 
overtime. Don’t feel that it is neces- 
sary to tell a funny story. Unless you 
are a better teller of such stories 
than is the average person your 
story will have been heard by many, 
and it may not appear very funny 
to the rest of your audience. More- 
over, water purification is too inter- 
esting and important a subject to 
justify any wasting of time on the 
two not-so-funny Irishmen. Don’t 
try to orate, and don’t worry a great 
deal about your delivery. Be your- 
self, and at ease. Then just speak 
naturally in a conversational tone of 
voice, but try to make certain that 
it is loud enough for all to hear. 
Talk to the man in the rear of the 
room. Then proceed just as though 
you were conversing with your neigh- 
bor, telling him about your job and 
work in which he has shown an in- 
terest. Above all, don’t read your 
“speech”. 


Now—On Your Feet 


Now you have been introduced 
and are on your feet—on your. own, 
as it were. The Chairman’s intro- 
duction has quieted the room and 
secured some attention for you. It is 
necessary that this first interest in 
you as the speaker be continued and 
converted and intensified to include 
the subject of your talk. Some 
speakers use the funny-story-begin- 
ning to gain further attention, with 
the often disappointing results hinted 
at in the previous paragraph; others 
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Better than a Not-too-Funny Story is a Little Water Magic 


use some more definite attention- 
pulling scheme. For our particular 
purpose, the magic generally associ- 
ated with the science of chemistry 
may serve the desired purpose. 
Changing ‘water to wine” is no trick 
at all with a goodly dose of phenol- 
phthalein indicator in the magic 
pitcher or tumbler into which you 
pour “plain water”, treated before- 
hand to contain carbonates or hy- 
droxides. Yet such a stunt is cer- 
tain to introduce the subject in a 
spectacular manner. The stunt can 
be continued by making the Chair- 
man your accomplice. Ask him to 
blow through a glass tube into the 
water and cause the “‘wine” to be- 
come water again. This is a case of 
recarbonation and it works quicker 
if sodium carbonate (and not too 
much) is used. By all means, prac- 
tice your stunts to perfection be- 
forehand. 

In this manner a magician might 
“introduce” water, and indeed it 
would be appropriate for a magician 
to make a talk on water—not only 
would it require magical powers to 
tell all about water in the short 
period usually allotted to a speaker, 
but only a magician could do justice 
to this remarkable compound. 


W ater in General 


Indispensable to life, water is gen- 
erally (and too casually) accepted 
as “God’s gift to man”; and, the 
need for improving the “gift” is 
only really appreciated when it be- 
comes impaired in quality or quan- 
tity. It makes up a large part of our 
person (75%), and is a constituent 
of all food. In spite of periods when 
we are aware of its near absence in 
droughts and dry spells, it is surpris- 
ingly abundant—so much so that if 
all of the earth’s mountains and 
ocean depths were levelled off, the 
entire world’s surface would be cov- 
ered with water to a depth of ap- 
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proximately two miles. It possesses 
properties that emphasize its magical 
character; its familiar formula 
(H2O) is now known to represent 
but one of its many forms. It will 
surprise your listeners to hear that, 
in all, 33 formule are required to 
cover its various forms, all of which, 
however, are combinations of the 
basic elements Hydrogen (H) and 
Oxygen (QO). 

Water is the most common and 
probably most efficient of fire-fight- 
ing substances, yet this would hardly 
be surmised from an examination 
of its components. Hydrogen, as 
brought to public attention by the 
Hindenburg disaster over New Jer- 
sey, is a highly inflammable and 
explosive gas. Without oxygen, how- 
ever, no combustion or explosion 
can take place. Water, the least 
costly and least publicized of any of 
the commodities of the utility serv- 
ices, became suddenly famous sev- 
eral years ago when the scientific 
curiosity — “Heavy Water” — was 
first discovered. This new compound, 
first so expensive to produce that 
thousands of dollars were paid to 
obtain only a few ounces of it, has 
since become relatively cheap at 
$25,000 a quart! Its properties af- 
fect our climate as our New Jersey 


shore communities well know. Not 
well known is the fact that its chap 
acter in zones of freezing weather 
has made it possible for us to gyp. 
vive and live in the colder climates 
With declining temperature water 
becomes heavier, this continuing yp. 
til 4°C. (39.3°F.) is reached. Then 
the great phenomena! Suddenly, fy. 
ther cooling results in its becoming 
lighter. This is the reason why ovr 
rivers and lakes freeze from the to 
down, rather than from the bottom 
up. Freezing from the bottom y 
would result in conditions horrible 
to contemplate. The cover ice serves 
as the insulating blanket to preserye 
marine life beneath. 


This, then, is water—an oddity 
intensely interesting, but actually not 
the product we sell and serve. The 
water coming from your household 
faucet is still “God’s gift to Man” 
with all its natural characteristics 
preserved, but processed and im- 
proved to meet the requirements and 
conditions of modern living. It is in 
reality a manufactured (processed) 
product, produced in such quantities 
that your pumping station and puri- 
fication plant is probably the biggest 
“bulk” production plant in town. It 
is also peculiarly a product of the 
community; it has probably never 
occurred to your listeners that they, 
without thinking, use the terms 
“Chicago Water”, “Atlantic City 
Water”, etc., thereby unknowingly 
recognizing and acknowledging the 
difference in these supplies. Such 
differences are caused by the pres- 
ence of minute concentrations of dis- 
solved mineral matter. A change 
from a water having the composi- 
tion 99.998% He2O and 0.002% dis- 
solved matter to one with 99.800% 
H.2O and 0.200% dissolved material, 
approximately represents the dif- 
ference between America’s softest 
and hardest municipal supplies. The 
layman will need a microscope to 
perceive that the small figures rep- 
resent a hundred fold difference in 
solids in the two waters. 











yj 


Uff 
a Y 


~~ 


mi 


Y 





8O Out OF EVERY 
100 DIE HERE 


rs 


Ne 
OW "\\_ B 


» 14 


Your “Bacteria Club” Suffers a Severe Loss of Members in the Reservoir 


1939 
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Getting to the” 
Home-Town Water 

Your hearers are perhaps anxious 
by this time to have you start getting 
down to cases and telling them about 
what is done to the water delivered 
to them. The extent to which this is 
gone into will naturally depend on 
the type and degree of treatment 
‘ven the local water. If storage, 
sedimentation and filtration are used, 
your capacity as a magician may 
again be called upon, this time to 
produce a magic carpet to transport 
the group to a sunny hillside spot 
for a picnic dinner, transforming 
your followers into lowly bacteria 
while en route. As such, things will 
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25,000 of Your Guests Can Now Sit on 
One Straw an Inch Long 


seem strange and unusual. For ex- 
ample, 25,000 of those coming along 
with you will be able to sit on a 
straw or a pine needle one-inch in 
length, without crowding either. 
Then, their growing up will be rapid, 
for maturity will be reached within 
20 minutes after you have trans- 
formed them into “bacterial babies”. 
jut, unsightly middle-age bulges 
will be conspicuously absent—for in- 
deed so thin will your guests become 
on growing up that they will actually 
“break” in two, for bacteria are 
“fissure” organisms and multiply by 
division. If we now imagine a heavy 
rainstorm catching them unawares, 
we can start their inspection trip 
under conditions that are actually 
found in nature. Your members of 
the “Bacteria Club” will be splashed 
and tumbled about and washed along, 
first into brooks, and finally into 
sizable streams and rivers. Along the 
way their number will be greatly in- 
creased, and many folks, lower in 
the social scale, will be encountered, 
even to many from “across the rail- 
road tracks”, including such gang- 
Ssters as the pathogens which cause 
dysentery and typhoid fever. Your 
guests will learn from their “experi- 


neces” that rapidly running water 


does not necessarily purify itself, for 
with every increase in volume of 
water and velocity, more and more 
pollution will be added to the stream 
as it travels. Suddenly the rapid 
bouncing journey will end in the 
quiet waters of the reservoir, to be 
the home of your “Club Members” 


“Gop’s GIFT TO MAN” 


for a year (or whatever the storage 
period may be). All, however, will 
not be peaceful. Distressing will be 
the high mortality rate of both the 
good and harmful organisms in your 
troupe. The natural settling out of 
suspended matter carried by the 
streams will carry many of your 
“Bacteria Club” members and hang- 
ers-on to their graves on the reser- 
voir’s bottom. Sunlight will aid in 
the destruction of the gangster path- 
ogens, noticably the typhoid “gang,” 
which are obviously out of their nat- 
ural habitat. After seven days few 
of this unholy fraternity will survive 
and practically none after fourteen 
days. That the length of storage 
(age) of water bears no relation to 
“stagnant water” will also be ob- 
served, for stagnation is the result 
of absence of air. This was possibly 
demonstrated by an exciting adven- 
ture when a strong convection cur- 
rent carried them far below the sur- 
face, among strange creatures living 
without air (therefore called anaer- 
obes) whose manner of living re- 
sulted in a strong odor of “rotten 
eggs” (hydrogen sulfide), colored 
water, and the presence of objection- 
able manganese and iron that stain 
enamel fixtures and clothing. 


What Happens to Your Survivors 


Finally, only 20 or 30 of each 100 
of the original group entering the 
reservoir leave it through a dark 
tunnel, and on to new dangers more 
rapidly happening than the former. 
Here in the mixing basin of the fil- 
tration plant, every trick at their 
command is required to escape the 
clutches of the gelatinous masses 
(net-work) of aluminum hydroxide 
floc, produced when the coagulating 
alum is diffused through the water. 
So successful is this entanglement 
that in the subsequent slow trip 
through the plant’s settling basins 
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tons of sediment and thousands of 
bacteria are removed. The original 
hundred now numbers but 5 to 10 
or even less, and these find the 
graded sand filters—next in the pur- 
ification process—an almost impass- 
able barrier. If by hook or crook 
this barrier is pierced, such an or- 
ganism is certain to meet instant 
death at the hands of the highest of 
the arch-enemies of bacteria—Chlo- 
rine, murderous in even the minute 
dosages used. Your guests are now 
all put out of existence—like it or 
not. 





How the Chemist Knows 
His Job Is Done 


This ends the magic journey ; com- 
ing “‘back to life,” your hearers may 
be interested in seeing how bacteria 
look growing on an agar or E.M.B. 
plate and how the chlorine applica- 
tion is actually controlled. The resi- 
dual chlorine test is one quickly per- 
formed and is a good visual example 
of the control of purification pro- 
cesses. Because chlorine is so well 
known, and blamed: for so many ills, 
it may be well to point out that it is 
continuously applied through sensi- 
tive and expensive machines and in 
quantities so small that all the water 
used by a family of four in an en- 
tire year would have had added to 
it considerably less chlorine than it 
consumes in the form of table salt. 
Actually the chlorine dosage is less 
than an ounce per consumer per 
year. 

In some such way your hearers 
may be conducted on a tour of your 
plant—this particular tour has pur- 
posely been made as non-technical as 
possible. Taken in whole, it is prob- 
ably too lengthy for the average talk, 
for time should be left for questions 
which will be sure to come if your 
job has been at all well done. 




















And, the Toughest of the Lot Become Just So Much “Cannon Fodder” When 
They Come in Range of the Sentry of the “Green Goddess” Standing at the 
Sally-Port 
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PENNA. WATER OPERATORS 





ASSOCIATION CONTINUES TO 





FLOURISH 


Inventor of Erie Filter Bed Agitator Awarded President’s 
Cup; Past-Presidents and Secretary Presented With Emblems 









ening reports of meetings. 


without music.”’—Eb. 





An Editor’s Lament! 


This report will look no less strange to our readers than to ourselves. This time the old 
adage that ‘One picture is worth 10,000 words” doesn’t go—because there are no pictures. 
It is our first experience of a 100% failure to get pictures for illuminating and enliv- 


The sad truth is that our usually excellent photo-finishers slipped a cog somewhere and 
our films of 72 exposures came out of their developing bath about as transparent as is the 
material of which they are made. And—there was nothing that could be done about it. 

So, with apologies to the Pennsylvanians, we regret the necessity of running these “words 














Operators Association held its 

12th Annual Conference at State 
College, Pa., June 28, 29th and 30th, 
contiguously, and in some aspects 
jointly with the 13th Annual Con- 
ference of the Penna. Sewage Works 
Association. Each year the attend- 
ance at the meetings of these two 
associations has been increasing. This 
year the official registration for the 
Water Operators Association reached 
an all time high of 266, to which 
several late comers who failed to 
register might be added. 


f | WHE Pennsylvania Water Works 


Growth and Prosperity of 
Ass’n Revealed 


Starting with a mere handful of 
members some 12 years ago, the 
Pennsylvania Operators Association, 
which holds its annual meetings on 
the tranquil centrally located campus 
of State College, where members and 
guests are economically quartered in 
the college dormatories, has grown 
to become one of the most important 
of the state associations and attracts 
many from other parts of the coun- 
try. In addition to its annual three 
day meeting, the association has an 
Eastern and a Western Division 
which holds one day interim meet- 
ings during the year. 

I. M. Glace, for the past several 
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years the association’s energizing 
Secretary-Treasurer, revealed in his 
annual report a growth in member- 
ship which now stands at 434. Total 
receipts for the year closing ran to 
$2,214.62 and disbursements to $1,- 
930.38. Of the latter, $1,014.93 repre- 
sented the cost of producing the asso- 
ciation Journal, supported by an ad- 
vertising income of $1,009.50. That 
the business affairs of the association 
have been well managed is indicated 
by the $768.58 reported as “‘balance 
on hand” at the year end. 


Vote on Licensing Deferred 


The proposed licensing act, drawn 
by the Committee on Operator Li- 
censing after several years of study, 
was briefly presented by Chairman 
E. D. Walker. The understanding 
is that copies are to be mailed to 
members for the purpose of hearing 
objections and receiving suggested 
improvements which might be incor- 
porated before voting on the ques- 
tion of its presentation in the next 
session of the State Legislature. The 
proposed act calls for automatic li- 
censing of all superintendents and 
operators holding positions for a year 
or more before the act becomes effec- 
tive. It, however, gives the Secre- 
tary of Health power to revoke li- 
censes whenever incompetence or 






neglect of duty can be shown. Like- 
wise, qualifications of applicants are 
to be determined by examinations 
under direction of the Secretary of 
Health. 


President’s Cup to Palmer 


To that member presenting the 
most valuable paper before the asso- 
ciation during the year the Presi- 
dent’s Cup* was voted to C. E. 
Palmer, Filter Operator, Water De- 
partment of Erie, Pa., for his note- 
worthy contributions in perfecting 
filter washing by means of bed agita- 
tion and the hydraulically driven 
mechanism, invented and perfected 
by Mr. Palmér at the Erie Filter 
Plant. Mr. Palmer’s prize winning 
paper, which describes the filter bed 
agitator and its functions, and pre- 
sents results attained in its use at 
Erie and elsewhere is given deserved 
space further on in this report. 


In accepting the cup, Mr. Palmer, 
flushed, and hard put for words to 
adequately express his surprise and 
appreciation, said that he first owed 
a debt of gratitude to his superiors, 
Jas. S. Dunwoody, Gen’l Sup’t, and 
Geo. W. Papesch, Plant Sup’t at 
Erie, for making the development of 





* Award of The President’s Cup was con- 
ceived and the cup was donated by H. M. 
Freeburn, when president in 1934-1935.—Ed. 
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The Palmer “Filter-Sweep” 
To the inventor of Erie’s revolving-jet filter-bed agitator went the President’s Cup 


the Erie agitator possible, and for 
their valued assistance. 


Emblems to Past-Presidents 


The association presented to its 11 
past-presidents and its first secretary 
and present secretary-treasurer, neat 
gold watch-chain emblems of key- 
stone shape with red enamel face 
and engraved with name and years 
of service on the rear. 

On hand were 8 of the following 
11 past-presidents to personally re- 
ceive recognition and the attractive 
service emblems : 


ae (1928-’29) 
C. F. Drake........ Saipan (1929-30) 
J. F. Dunwoody................ (1930-’31) 
Se ee (1931-’32) 
es (1932-’33) 
ms E, Faemtae?. 5... ccccccns (1933-’34) 
H. M. Freeburn*.............. (1934-’35) 
SS a ARR a (1935-’36) 
a ne (1936-’37) 
Re CS ene (1937-38) 
j. ©. DeGroot...................{Re-) 


* Absentees; Mr. Freeburn had 
been present, however, until unex- 
pectedly called away. 


Professor Walker Honored 


By both the Water and Sewage 
Works Associations were the serv- 
ices Of Professor L. D. Walker rec- 
ognized as the first president of each. 
The occasion was also the eve of his 
retirement from active work as fac- 
ulty member of State College and 
teacher of many members of the two 
associations. 

In the closing exercises, as a 
token of esteem, a handsome watch 
was presented to Professor Walker 
by Arthur P. Miller (U. S. Public 
Health Service) who made the pres- 


entation on behalf of those sanitary 
engineers who had been privileged 
to take courses under Dr. Walker 
at State College. 


Officers 1939-1940: 


The following officers were chosen 
for the ensuing year: 

President—C. J. Bruce, Sup'’t, 
Evitts’ Creek Water Co., Evitts’ 
Creek, Pa., and Cumberland, Md. 

Ist Vice-Pres—L. D. Morgan, 
Distr. Engr., State Dept. Health, 
Greensburg, Pa. 

2nd_ Vice-Pres—H. J. Krum, 
Sup’t Filtration and Sewage Treat- 
ment, Allentown, Pa. 

Sec’y-Treas.—I. M. Glace, Cons. 
Engr., Harrisburg, Pa. 


Joint Golf Tournament 


According to custom, the two as- 
sociations held a joint Golf Tourna- 
ment, the low gross score being 
turned in by P. M. Hess of Safe 
Harbor, Pa., and the second low 
being the score of George Williams 
of Honesdale, Pa. Other prize win- 
ners were R. H. Snyder, Ralph Tyler, 
R. I. Dodd, G. I. Saylor, George 
Boone, Ed C. Trax and I. M. Glace. 


1939-40 Meetings Scheduled 


It was announced that the dates 
for the 1940 meeting at State Col- 
lege have been set as June 24th-28th, 
with the Sewage Works Association 
meeting on the 28th-30th. As usual 
the dormatories will be available. 

The Eastern Division of the Water 
Operators Association will meet 
jointly with the Four States Section 
of A.W.W.A. in Reading, Pa.; the 
Western Division jointly with the 
Western Pa. Section of A.W.W.A. 
in Johnstown, Pa., September 18th- 
20th. 
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The “Microvivarium” Comes to 
State College 


The novel “Microvivarium,” 
which has created so much interest 
in the exhibit of Westinghouse at 
the New York World’s Fair, was 
reproduced at State College, Pa., by 
its creator and director, Dr. George 
Roemmert, who made a flying trip, 
with a collection of organisms, for 
the purpose. The interesting method 
of showing many forms of living 
organisms greatly enlarged on the 
screen, and in actual action, allowed 
Dr. Roemmert to demonstrate meth- 
ods of reproduction and other life 
habits, the preying of one form on 
another, the effect of chemicals, etc. 
This demonstration—one of the most 
unusual and lucid ever witnessed— 
was arranged as a joint “bill” by the 
Water Operators’ and the Sewage 
Works Associations. 


Technical Sessions 


The Technical Sessions were 
opened with a lecture on “Some 
Fundamentals of the Chemistry of 
Water” by JOHN J. SHANK, Di- 
rector, Wayne Laboratories of 
Waynesboro, Pa. 

This lecture and demonstration, a 
continuation of earlier lectures by 
Mr. Shank, dealt with hardness 
and alkalinity of waters, methods of 
titration and evaluation, pH deter- 
mination, and the use of various lab- 
oratory equipment and indicators in 
hardness and alkalinity determina- 
tions. 


“A Simple Method of Testing 
Centrifugal Pumps” by HOMER 
E. BECKWITH, District En- 
gineer, The Pitometer Co., Harris- 
burg, Pa. 


In Mr. Beckwith’s very effective 
presentation, he went into the basic 
principles of the centrifugal pump 
and the relationship of speed of pro- 
peller at its periphery and pressure 
head produced in the casing. Then he 
presented typical efficiency curves for 
centrifugal pumps and gave an ana- 
lytical interpretation of their com- 
ponent parts and the meaning of 
such terms as “specific speed,” “criti- 
cal efficiency,” “plateau of effici- 
ency,” etc. He then laid stress on 
selection of centrifugal pumps on 
the basis of fairly exact local re- 
quirements, which: some one of the 
manufacturers might best meet with 
the designs offered. As a rule he ad- 
vocated limiting suction head to 15 
ft. maximum and picking pumps 
with relatively steep head-capacity 
curves to the right of the point of 
critical efficiency. Thereby the poten- 
tial efficiency drop with increasing 
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pressures, created by higher demands 
or future friction build up through 
the mains, would be of less magni- 
tude. He went on then to show that 
salvage of old pumps might be rather 
costly unless before placing such in 
new duty service the impeller de- 
sign, speed, or both, be altered by 
the manufacturer to meet the new 
requirements. 


In continuing old pumps too long 
in service, when considering effi- 
ciencies of modern design vs. old, 
the high cost of obsolescence was 
illustrated by case histories showing 
that the cost of new motor-pump 
units had frequently been paid for 
in power saved during the first year 
of operation. Outstanding was the 
case of Charlotte, N. C., as recounted 
in Water Works & SEWERAGE for 
March, 1939, wherein even at the 
very moderate power rates new units 
had been responsible for reducing 
pumping costs of $16.00 per million 
to $7.50, netting an $18,000 annual 
saving in power bills at Charlotte. 

Mr. Beckwith then explained the 
simplified method and procedure fol- 
lowed in making tests for wire to 
water efficiencies of pumping units, 
as frequently as desired and with 
little effort. (Such is given in his 
paper clearly and concisely, with 
actual examples. Since this very use- 
ful paper is to be printed in full in 
our next issue, an attempt to cover 
it in digest fashion here would seem 
to be unnecessary.—Ed. ) 

F. S. FRANKLAND, Engineer, 
Worthington Pump and Machinery 
Corp., Pittsburgh, Pa., in discussion, 
pointed out that Mr. Beckwith’s 
ideals could not always be met. For 
instance, when pumping at various 
rates against fairly constant head, 
such as is true when pumping di- 
rectly into mains, pumps with flat 
head-capacity curves are necessary. 
(Another excellent argument for 
floating storage on the system. With 
this, Mr. Frankland later in his eval- 
uations appears to be in agreement. 
—Ed.) He pointed out that overall 
efficiency for average operating 
heads meant that pumps of lower de- 
sign efficiencies than some others 
might be the more economical unit 
in the end. 


Mr. Frankland explained the 
marked desirability of limiting suc- 
tion lift to the absolute practicable 
limit, and stated that where suction 
lift is high it is impossible to pick 
a pump to meet the desirable points 
as to steepness of head-capacity 
curve, therefore, larger more costly 
and less efficient units must be 
chosen. 


Mr. Frankland then cited the 
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seeming loss of appreciation of the 
value of reciprocating pumps which 
continue to have a place in water 
works operating economy and at 
times should be substituted for centri- 
fugal units, especially for low capac- 
ity and high heads. An example cited 
happened to be that of a nearby city, 
wherein pumping at rates of 200 
g.p.m. against 300 lbs. pressure was 
accomplished with a 50 H.P. motor 
driven reciprocating pump at 82% 
overall efficiency. The nearest avail- 
able centrifugal unit for the purpose, 
yielding a possible overall efficiency 
of 72%, would have necessitated 125 
H.P. motors with its higher demand 
charge and 10 points lower efficiency. 
The moral is, said Mr. Frankland, 
“do not overlook the motor driven 
reciprocating pump” even though it 
may cost a bit more for the installa- 
tion. 


In reply to the question of what 
improvements had been responsible 
for the increased efficiency of centri- 
fugal pumps, Mr. Frankland stated 
that more efficient blade angle and 
design and materials employed to re- 
duce leakage by the wearing rings 
constituted the principle improve- 
ments. He warned, however, that 
many times the initial efficiency, ob- 
tained by reduced clearances, might 
prove more costly in the end than if 
installing a lower clearance unit less 
subject to declining efficiencies, re- 
sulting in a net gain after a few 
years of service. 


“Automatic Regulating Valves— 
Their Functions, Use and Opera- 
tion” by WM. F. END, Chief En- 
gineer, Ross Valve Mfg. Co., Troy, 
N. Y. 

Mr. End presented a brief descrip- 
tion and the workings of various 
types of automatic regulating valves 
most effectively employed in control- 
ling reservoir elevations and _ pres- 
sures on distribution systems. Also, 
the control of directional flow 
through systems served by reservoirs 
having various elevations and the 
automatic cutting in of fire reserve 
supplies. Other valves included air- 
bleeding and air inlet; emergency 
shut off valves for reducing water 
hammer or preventing vacuum on 
mains due to failure; pressure relief 
or snifter valves for surge relief 
at pumping stations. Employing lan- 
tern slides depicting typical installa- 
tions of such valves, singly or in 
combination, one case was that of 
time clock controlled pressure re- 
ducing units installed to reduce pres- 
sures at night and thereby limit 
waste through unmetered services 
and loss through leaks. Another 
valve automatically reduced deep well 
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pump discharge rate to preclude ex. 
cessive draw down, excessive pump- 
ing costs, or well damage. Another 
combination of valves, being now 
more widely employed, is that which 
allows a floating tank to fill durin 
hours of off peak usage, thereafter 
remaining full until pressure drop 
on the system created by usage peaks 
automatically throws the full tank on 
the line until pressure recovery places 
it in a filling status again. At least 
the foregoing constitutes samples 
from the “bag of tricks” which Mr. 
End’s valves can perform for im- 
proved service, safety and operating 
economies. 

CHAS. L. FOX, Chief Engr,, 
Penna. Water Service Co., Wilkins- 
burg, Pa., in his discussion from the 
viewpoint of the operator, stressed 
the value of effective placement of 
air release valves on force mains or 
supply mains, and the desirability for 
effectively maintaining such valves 
to preclude loss of main capacity and 
pumping efficiencies due to air col- 
lecting at high points. The value of 
pressure control valves was also 
stressed as the means of reducing 
waste and unaccounted for water; 
also making permissible the use of 
thinner wall pipes in mountainous lo- 
cations. In their adaptation as auto- 
matic check valves, the cone type 
valye, with regulatable rates of 
closure, had become so well recog- 
nized that little comment seemed 
necessary. In matters of automatic 
valve selection and location, he ad- 
vised consultation with the manufac- 
turer’s experienced engineers, after 
giving as complete specifications as 
possible concerning the duty ex- 
pected of such valves. 


Filter Bottoms. 
Types, Functions, 
Performance 


To open the discussion of “Filter 
Bottoms, Types, Functions and 
Performances’? CHAS. F. 
THOMAS, Vice-President, Roberts 
Filter Mfg. Co., was scheduled on 
the program. In his absence Prof. 
Louis V. Carpenter, by way of pinch- 
hitting, “held class” on this topic. 
He reviewed the basic requirements 
of a filter bottom for effective dis- 
tribution of wash water. By the 
“Question and Answer” method, 
Prof. Carpenter started with the 
manifold, lateral and strainer type 
of high pressure wash, proceeded 
through the development of the low 
pressure false-bottom which had its 
serious deficiencies of uniform wash 
water distribution; then the medium 
pressure Wheeler (pyramid and ball 
type) bottom, now being consider- 
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sployed. The grating type false 
— of the Morse Type Filter was 
described as an open low pressure 
type which had seemingly performed 
well in the early installations, in spite 
of arguments against such a high 
ratio of area of openings to area of 
sand surface. 

The new type porous-plate filter 
bottom Protessor Carpenter left to 
be discussed by Mr. Roe who was 
to follow him. 

E. C. TRAX, informed Professor 
Carpenter that in recent designs of 
the all-steel Morse units the false 
bottom consisted of a gravel sup- 
porting plate of solid metal, with 
strainers rather than the open grat- 
ing first employed. 

“Porous Plate Bottoms” by 
FRANK L. ROE, Engineer, The 
Carborundum Co., Niagara Falls, 
N. Y. 

Mr. Roe described tht two types 
of filter bottoms involving the use 
of porous plates of fused coarse 
material, such as represented by 
plates of “Aloxite.” In one design 
the plates form their own lateral 
channels when cemented to a solid 
floor; in the other the plates are 
bolted in position to form a false 
bottom unit. Such plates now in use 
for 4 years in 30 installations re- 
quire no gravel layers to support the 
sand bed which rests squarely on the 
porous plate bottom, the bottom sand 
being of grain size larger than the 
voids in the fused plate. 


Mr. Roe, in enumerating the 
proven advantages of the porous 
plate bottom, cited the fact that in 
the absence of gravel bed inversion 
was an impossibility; air and water 
wash could be used separately or 
combined at will; filters could be 
built with less depth of box, and with 
less head required through the plant 
as the result. Amongst installations 
were some in lime softening plants, 
others in zeolite units. In one in- 
stance rehabilitated filters were now 
washed with freedom from mud-ball 
troubles for the first time. 

Answering the chief question— 
“Will there not be clogging of such 
plates in time?”—Mr. Roe said that, 
based on four years experience, the 
answer was “No.” Where initial 
head loss after washing had gradu- 
ally crept up caustic soda had been 
applied to the plates (without re- 
moving the sand) to dissolve the 
alumina in the voids. Now a yearly 
treatment, the initial loss curve had 
become flat and each yearly caustic 
treatment reduced the figure to that 
following the previous cleansing. For 
removing carbonate encrustation in 
the softening plant at Grand Rapids, 
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Mich., inhibited acid had been used, 
without effect on the acid resistant 
plates. 


[There seemed to be considerable 
interest in filter bottoms but unfor- 
tunately discussion was curtailed due 
to lateness of the hour.—Ed.] 


Improved Filter Wash 
With Revolving Agitator. 


“Use of Modern Agitation in 
Filter Washing” by C. E. PALM- 
ER, Water Department, Erie, Pa. 

Presenting what later proved to be 
the paper which won for its author 
The President’s Cup Mr. Palmer, 
who invented the Palmer Filter Bed 
Agitators at the Erie Filter Plant, 
described his novel multiple water- 
jet driven revolving agitator which 
has already been described by its 
inventor in detail in the Oct. 1938 
issue of this magazine. 


Mr. Palmer, a practical operator 
who saw the distinctive advantages 
of the filter bed surface-wash system 
developed by John R. Baylis and 
since installed in a number of plants, 
conceived and developed the two arm 
revolving agitator which is an ex- 
ceedingly simple device to install and 
interestingly maintains the corners of 
rectangular units in as good condi- 
tion as the circular area swept by 
the revolving jetting arms. Mr. 
Palmer has since arranged for pro- 
duction and marketing of the Palmer 
“Filter-Sweep,” which has already 
gone into several plants with re- 
sults recorded in his paper and sub- 
stantiated by users. (The term 
“Filter-Sweep” was of our own coin- 
age in captioning pictures of the agi- 
tator which appeared with the first 
published article. It is only fair to 
say that the inventor felt that it was 
not sufficiently descriptive on the 
score that mere sweeping usually in- 
volves the clearing away of surface 
deposits alone, whereas the revolving 
agitator jets actually dig down to 
cleanse the sub-surface sand as well 
as the surface.—Ed.) 

Mr. Palmer’s paper reviewed the 
history of the agitators in the Erie 
plant, and their gradually improved 
design since 1937 which has resulted 
in complete equippage of the Erie 
plant with these effective wash-water 
saving bed cleansers. Amongst early 
demonstrations of effectiveness the 
most spectacular came with the sub- 
stitution of “Antharfilt” for upper 
sand layers. While the “Anthrafilt” 
washed free of mud more satisfac- 
torily than the sand it was found that 
a mud blanket had built up in the 
partition zone between the sand and 
the “Anthrafilt.” Application of the 
jet agitator brought this mud to the 
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surface and quickly solved the prob- 
lem, making feasible the desirable 
“Anthrafilt” and sand combination 
without excess bed expansion and 
consequential loss of the lighter grav- 
ity filter media. Then it was shown 
that the jetting wash followed by low 
velocity water wash made an all 
“Anthrafilt” bed permissive with low 
free-board. Long period plant scale 
comparative tests indicated that the 
combination of jetting and slow up- 
flow wash reduced wash water from 
3.5% for the all sand units to 1.7% 
for the combination sand-Anthrafilt 
units (1.24% for the all Anthrafilt 
units) with lengths of filter runs 
24 hrs., 75 hrs. and 120 hrs., re- 
spectively, during periods of a heavy 
algae load when ordinarily the sand 
filters required frequent “bumping” 
by cracking the wash valve at inter- 
vals to loosen up the beds. In the 
wash procedure with the revolving 
agitator, just sufficient up-flow water 
is admitted through the regular un- 
derdrain system to render the bed 
fluid enough to permit the agitator 
arm to revolve under force of the 
jetting pressure of 50 pounds, the 
balance of the water being supplied 
through the agitator for maximum 
bed penetration and scouring action. 
In reply to questions, Mr. Palmer 
stated that a 15 inch per minute up- 
flow was ample to make a sand bed 
sufficiently fiuid and a considerable 
lesser rate was sufficient for Anthra- 
filt. About 276 g.p.m. was used at 
Erie through the agitators operating 
at roughly 9 revolutions per minute 
through the liquefied beds. 

Mr. Palmer revealed that a large 
mid-western paper mill had installed 
“Anthrafilt” and “Filter Sweeps” 
and according to reports sufficient 
alum and wash water had been saved 
during the first 5 months to pay all 
installation costs. At the same time 
satisfactory water had been produced 
at filter rates of better than 4 g.p.m./ 
sq. ft.—almost double the design 
rate. 

RENNIE I. DODD, Supt. of Fil- 
tration, Chester Water Service Co., 
Chester, Pa., complimented Mr. 
Palmer on his contribution and said 
that his experience with sand-anthra- 
filt beds paralleled that of Erie, prov- 
ing the value and effectiveness of the 
surface wash for maintaining clean 
beds. He had found .all operators 
employing the Palmer scheme enthu- 
siastic over the results attained. 

In replying to a question put by 
Mr. Dodd as to how deep the jets 
from the slanting 3/16 inch nozzles 
penetrated the sand bed at 50 Ibs. 
pressure, Mr. Palmer replied that 
the liquidity of the bed governed the 
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depth of penetration. However, it 
was not necessary to secure complete 
penetration of the bed because the 
jetting effect seemed to cause the 
sand bed to move down at the sides 
and corners and upwards toward the 
center. Thus all sand sooner or later 
came into range of the power jets 
due to this turnover of media. (This 
explained why the corners and edges 
became effectively cleansed. Although 
the jets never reach the corner areas, 
into these the scoured top sand is 
constantly thrown and sinks because 


of bed fluidity.—Ed.) 


E. C. GOEHRING, Supt. of Fil- 
tration, Beaver Valley Water Co., 
made brief comments on results of 
a 6 unit installation of “Filter 
Sweeps” in service for 4 months. 
The work done had been all, and 
even more than, that which Mr. 
Palmer claimed for the Erie units. 
High rate washing had proved a 
failure because of the gummy nature 
of the sand coatings — especially 
where lime and carbon had been em- 
ployed ahead of the filters. One of 
the most impressive demonstrations 
resulted when an apparently cleaned 
bed, by ordinary wash, was then 
further washed with the agitator. In 
short, the wash job had to be done 
all over again. Like Erie, a wash 
water reduction had been noted, but 
the chief value was an effectively 
cleaned bed. 

W. R. WHITLEY, Hammermill 
Paper Co., Erie, Pa., reported on re- 
sults: with a trial installation of 
anthrafilt and agitators in his com- 
pany’s 35 m.g.d. plant. Actually the 
filter rate of the 2 m.g.d. units had 
been boosted to 4 m.g.d., the quality 
of effluent being equal or superior to 
the unequipped sand units operating 
at customary 2 m.g.d. rates. Filter 
runs had been lengthened by 50%, 
even when washing at 6 ft. head loss 
to prevent possible leakage of tur- 
bidity through the coarser beds of 
anthrafilt. 


L. H. ENSLOW, Editor, WATER 
Works & SEWERAGE, said that he 
thought that Mr. Palmer might well 
add another axiomatic point in favor 
of effectively cleansed beds—namelv, 
the fact that a “clean tooth doesn’t 
decay.” It is probably not thoroughly 
appreciated that in hot weather the 
products of decomposition in dirtv 
filters add something of a taste and 
odor hazard. It is only necessary to 
compare chlorinated effluents from 
clean and dirty units in warm weath- 
er to demonstrate this point—or, just 
try application of ammonia and 
chlorine ahead of a dirty bed in 
hot weather and note what comes 
through. 





Water Works & SEWERAGE, Aucust, 1939 


PENNA. WATER OPERATORS ASSOCIATION 


Arithmetic of The Filter 
Plant 


“Arithmetic of The Filter Plant” 
constituted the topic of the second 
evening session. 


The discussion of some funda- 
mental considerations in filter plant 
design and operation, as presented 
by PROF. H. E. TURNER of State 
College, who is Research Engr. for 
The Anthracite Equipment Corp., 
proved interesting and thought-pro- 
voking. His remarks were very much 
to the point in the direction of a 
diagnosis of what ails many filter 
plants, by one who neither designs or 
nor operates such plants but has 
applied analytical thought to operat- 
ing troubles and possible design bet- 
terments. The Professor, in a posi- 
tion to speak his mind fully, does a 
good job of it in questioning the 
reasons for adhering to outmoded 
standards in filtration practices and, 
more particularly,in plant design. 


In general, Prof. Turner’s anal- 
yses and questions raised were very 
much along the lines covered in his 
paper which appeared in the Oct. 
1938 issue of this magazine. He 
started with the laboratory floc con- 
trol tests, so necessary for economy 
and, as he put it, “for building a floc 
to suit the plant, since the plant can- 
not be built to suit the floc.” From 
there he went into mixing chamber 
fundamentals and then to clarifica- 
tion basins, which for the most part 
can generally be made more efficient 
by design improvements and effec- 
tive placement of baffles. In analyzing 
filter troubles he divided the unit 
into “bottom” (underdrainage and 
wash distribution), “middle” (the 
filter bed proper) and “top” (the 
wash troughs). He emphasized the 
fact that with departure from agita- 
tion of filter beds with air or by 
mechanical means, and the swing to 
the low pressure high velocity wash, 
filter bed troubles began to multiply. 
He advocated scrubbing wash at low 
velocities of wash rise, 30 in. deep 
beds of coarse sand or other media, 
increased rates of filtration up to 4 
g.p.m./sq. ft., reduced gravel bed 
depth and improved wash trough de- 
sign by providing more and narrower 
V-shaped troughs to hold down sud- 
den wash rise velocities between the 
troughs. With proper scrubbing agi- 
tation of the bed Prof. Turner feels 
that cross wash troughs may be re- 
duced to a minimum, if not com- 
pletely eliminated, since the finely 
divided dirt (scour) can travel far 
without settling back to the bed. 


Interesting were his comments on 






the decades of changing styles in 
filter design. Not long since, the 
fashion swung to high velocity wash 
and employing bed agitation of any 
nature and low free-board was con. 
sidered “old fashioned.” With pres- 
ent trends it seemed certain that the 
reverse will soon be true. It will be 
considered “old fashioned” not to 
provide filter bed agitation by water 
jetting, by air, or other means. The 
mudball- making high  free-board 
large obstructing wash troughs, and 
other costly features of high velocity 
wash design will disappear. : 

In essence Prof. Turner stated he 
was convinced that higher filtering 
rates have come to stay, because 
cleaner beds will become the order 
of the day and 33% or better of 
loafing beds will not longer be mud- 
ball and hard-spot bound, while the 
clear sections do all the work. Min- 
imum permissible free board was the 
common sense “2+-2 arithmetic” of 
filter design and maintenance, with 
minimum washing troubles and low- 
est costs. Lower free-board necessi- 
tates coarser filter bed grains and 
these in turn necessitate deeper beds 
performing a duty from top to gravel 
while the ‘“smutchdecke” remains on 
the scrap pile. In turn, supporting 
gravel beds can be thinner and of 
smaller gravel when this era of hy- 
draulic four-wheel brakes overtakes 
the filter and a penetrating and scrub- 
bing top wash is given its due place 
in the march of filtration progress. 
In opposition to the proponents of 
high velocity wash Mr. Turner 
argues that the hydraulic sand blast 
treatment in bed agitation schemes 
is definitely another bit of “2+2 
arithmetic,” when making compari- 
son with buoyant water cushioned 
coated sand grains floating apart ina 
stream of high velocity up flow wash 
to preserve their “skins.” 


Water-Borne Epidemic 
Round Table 


The closing half day session was 
devoted to a “Round-Table on 
Water-Borne Epidemics” conducted 
by A. E. GRIFFIN of Wallace & 
Tiernan Co., as leader. 

Mr. Griffin opened the discussion 
with a review of the synposium held 
on the same topic during the recent 
convention of A.W.W.A. in Atlantic 
City, and covered in another report 
appearing in this issue. While some 
were inclined to question the depend- 
ability of existing methods of treat- 
ment and bacterial index of quality 
the concensus of opinion, said Mr. 
Griffin, pointed to failures in applica- 
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les in . of existing processes or equip- 100 cc) and the older procedure of significance of the hard to kill 48 hr. 
®, the pr rather than inability of such examining 5 portions of 10 ce. In his gas formers because of the fact that 
’ Wash ment, es (when adequately applied) opinion more frequent and more rep- so many consumers had been drink- 
of any oe with outbreaks of gastro in- resentative sampling from the dis- ing them almost continuously with- 
S con. pebet disorders attributed to water tribution system was needed, rather out untoward effects. He was none 
| Pres- ae Little evidence has been than the testing of larger volumes _ the less an advocate of doing a con- 
lat the Fine to indicate that such of fewer samples. Furthermore, sam-_ stantly better job in respect to fre- 
vill be se tinal disturbances have been pling points should be selected on quency of testing for residual chlo- 
tot to Seed by toxins or products of or- the basis of time of flow from the rine and greater care in other plant 
water ae decomposition. Mr. Griffin plant to consumers’ taps, in order to operation procedures. 
onal Sounded a warning note on the 7 — a . 24 — history of the E. C. GOEHRING, Chemist, 
. pe tolidin test which could be mislead- water i the system. Beaver Valley Water Co., related an 
i ; ing in the presence of manganic com- | JOHN E. BELTZ, Consulting interesting outbreak of 55 cases and 
OCey pounds and other oxidizing agents, (Chemist, Philadelphia, told of war 4 deaths in the outskirts of Beaver 
which produce a false residual color. experiences with dysentery of a real Falls which gave the water company 
ted he Later in the session I. M. GLACE nature and the efficacy of the mo- a scare, but was traced to a spring 
tering demonstrated such an effect with a bile “Sterilab” units, equipped with polluted after 60 years of use and 
ecause sample of “black water collected filter, chlorinator and laboratory, in a reputation of being the “finest 
order from a fire hydrant during flushing definitely stopping the trouble. How- water in Beaver Falls.” Rather than 
ter of operations. The black suspension in ever, there was no attempt to econ- take any chances he had chlorinated 
mud- the water was manganic oxide which mize in the treatment given. the reservoir to be on the safe side 
le the had precipitated within the mains to E. C. TRAX, Plant Supt., Mc- just as soon as the cases began to 
Min- accumulate out in the dead ends. Keesport, Pa., said that he was al- appear. He then told an interesting 
as L. H. ENSLOW pointed out that ways impressed with the ease with and hard to comprehend story, in- 
<s some operators in testing for possible which most of the recorded water- volving the local health-officer who 
1 ht, manganese interference had been borne outbreaks could have been pre- ‘efused to take prompt steps to con- 
] testing for an error blank by taking vented had a little more care been ‘emn the spring because of its loca- 
. a samples ahead of chlorination. How- exercised. tion just beyond the city lines. 
. bede ever, since on ae in the weed PAUL MERKEL, City Chemist, HARRY J. KRUM, City Chemist, 
gravel dized pe rein | ag ni usuavY Reading, Pa., in a prepared discus- Allentown, Pa., reviewed 5 outbreaks 
ins of found in water be failed orination sion pointed out that the literature of which he had knowledge, in one 
orting nol lime p gerne Peso Bg ed fe on outbreaks which focussed suspi- case the wells having been safe for 
ada “y or an ; site tad sa the local water supply had 25 years previously and chlorination 
of neo ke pure: ca a ee been inconsistent for the most part had been considered unnecessary. 
rtakes ror test on anything but the finished and confusing. He thought that a GEORGE G, SCHAUT, Chemist, 
scrub- water. The simplest method of mak- lack of dependable data before the Philadelphia Water Dept., introduced 
place ing the error blank determination outbreak, rather than much secured the thought that these mild dysentery 
TESS, was that of heating the sample to after the outbreak, left too much for outbreaks might be due to chemical 
ats of somewhere near the boiling point, speculation with too little actual fact compounds entering the water sea- 
‘urner cooling and testing for apparent re- finding. He felt that chlorination sonally from various vegetative 
| blast & sidual. While the method should not ‘ould be more effectively controlled growths. Such, for instance, was 
hemes be considered equal to the precipita- 0°” the whole, with due recognition Mandrake (May Apple) which is 
“242 tion method of Standard Methods, it of possible false residual chlorine known as “vegetable calomel” also 
npari- had proved very serviceable as an_ ‘est. the cyanogenetic plants yielding 
rioned approximation, and erred on the safe RICHARD B.HOAK, Distr. Engr, toxic glucosides. 
en Se meee Pe Site Dee Leak TAOS As Gi ci of teenie 
i a meas acueeiinns rene r. ae S discussion, Sal Glace demonstrated the false residual . 
dP ikiitetiling : that he was of the opinion that water ¢hlorine test with ortho tolidin, for 
: GEORGE R. TAYLOR, Scranton supply was being unfairly put on the which manganese in the sample of 
uc Spring Brook Water Co., Scranton, SPot unless more concrete evidence pjack water collected during main 
Pa., in commenting on bacterial tests than had appeared was to be forth- flushing had been found responsible. 
1 was said that he had found very little coms: The demonstration was to show. that 
— difference in results from examina- R. I. DODD, Chemist, Chester “good residuals” on the distribution 
‘ucted tion of 500 cc samples (5 portions of Water Service Co., questioned the system may not be residuals at all. 
ace & 
1ssion e 
» held A DIGGING KINK PIPE 
recent In connection with water works 
Jantic and sewerage there is always much - | 
report dirt eging to pag oi — = 
Swinging. Here is what has prove x. 
ocal to be a handy kink: F ORDINARY PICK 
| Wh is i ici 
trem YP « sgefiesaighecore sea tlwiy A cated in the sketch. Your man is keep them always on hand ready for 
uality Pick and slip it into a pipe as indi- then ready to go ahead. In fact it is instant use. Your man can get into 
1 Mr. “ often worth while to make up a few almost “any corner” with a pick of 


plica- y, pontributed by W. F. Schaphorst, Newark, “‘straight-line” picks of this kind and _ this kind. 
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DESIGNING AIR DISTRIBUTION SYSTEMS FOR 


ACTIVATED SLUDGE PLANTS 





an 





























Spiral Weld Steel Air Piping, Throttling Valves and Diffusers in Two of the 
Four Bays of One Aeration Tank 
(Each bay is 33-9” wide by 13’ - 6" water depth.) 
One of the 60-inch Air Mains Supplying One Battery of Tanks. 
(Note long lengths jointed with Dresser type couplings serving as expansion joints.) 


In our July issue appeared an 
article by Henry R. King, Senior 
Civil Engineer of The Sanitary Dis- 
trict of Chicago, dealing with the 
design of air distribution systems 
for activated sludge plants. 

In Mr. King’s article many techni- 
cal and economic aspects of design 
and construction of such air systems 
appeared for the first time in pub- 
lished form. Thereby, the results 
and conclusions developed from con- 
siderable study applied to this im- 
portant feature in activated sludge 
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plants have been made available to 
designing engineers and municipali- 
ties at large. 


The pictures here reproduced were 
taken expressly for illustrating Mr. 
King’s article but came to us too late 
to include with it. We, therefore, 
reproduce them so that those inter- 
ested may see the type of construc- 
tion employed in Chicago’s newest 
plant — The Southwest Treatment 
Works—which will be the world’s 
largest sewage treatment plant when 
completed. 











SLUDGE BULKING AGAIN” 
CORRECTED BY 
CHLORINATION* 


What follows is not new, but since 
it is “Bulking Season” for Activated 
Sludge Plants we believe a recital _ 
of experiences with chlorine applica. | 
tion at sewage plant of Flora, []) 
may prove timely as an added sug. 
gestion of at least one proven reme. _ 
dial measure for alleviating the yp. 
desirable phenomena of sludge bulk. 
ing in hot dry periods. 4 

Apparently Flora trouble was the® 
most common variety of bulking,” 
that accompanied by growth of fila” 
mentous organisms in the aeration” 
units and the final settling tanks, 7 























In other instances, wherein chlor. | 
nation has proved beneficial, the” 
chlorine has been added to the re™ 
turned sludge only. In the case of* 
Flora 5 p.p.m. (no residual) was ap- 7 
plied continuously to incoming sew- | 
age, and none to returned sludge, 
Bulking condition improved within 
24 hours, and within a few days 
sludge lifting was observed only dur- 
ing the period of peak flow. 














Chlorine discontinued, bulking re- 
turned within a few days but was 
again brought under control with a 





: ment 
recommencement of 5 p.p.m. chlorine | 
application. The filamentous growths Com 
in the final tank cleared perceptably Stand 
and functioning of the primary tank for C 
was again improved. plete 

Discontinuance of chlorination ing ¢ 


caused an early return of sludge lift- 
ing in the primary tank and sludge 
ioss from the final tank, justifying 
a return to chlorination until cool 
weather set in and chlorination was 
no longer needed to combat the effects 
of concentrated stale sewage. 


On the basis of these experiences 
the following conclusions were 
drawn: 

1. Severe bulking of sludge in the 
primary tank due to the presence 
of the thin branch-like filament- 
ous growth was controlled suc- 
cessfully by chlorination of the 
raw sewage going into the plant. 

2. Quicker recovery would probably 
have been shown had _ chlorine 
been applied to the return sludge 
as well as the raw sewage, since 
chlorination did control the fila- 
mentous growth. 

3. Objectionable sewage odors were 
controlled by chlorination. 

4. The cost of chlorination during 
periods when sludge bulking oc- 
curs is partially offset by the re 
duction in power savings. 


















*Based on a report by L. D. Hudson, Ass’t. 
Engr., Ill. Dept. of Health, in The Digester. 








SLUILE WATE | 


Many engineers find that they can fill their Sluice Gate requirements 
out of the Mueller-Columbian regular line. Sizes up to 96 by 96 inches 
are available and may be had with either circular or rectangular open- 


ing, rising or non-rising stem, and for either seating or un-seating 





pressure and to fit any type of 
connection. They may be operated 
manually, with hydraulic cylinder or 
by electrically operated floor 
stands. In cases where the regular 
line will not fulfill the requirements, 
Mueller-Columbian can offer exper- 
ienced engineers and the finest 
facilities to produce equipment to 


exact specification. 


Get in touch with Mueller-Colum- 


COMPLETE LINE e- FG bian before you specify. It may result 


A complete line of water control equip- mal’ . ) ‘ . 4 
ment is manufactured by Mueller- in unusual savings. Kecommenda- 


Columbian including Sluice Gates, Floor | —_s tions, specifications, and estimates 
Stands, Valves, Shear Gates, etc. Write - C 

for Catalog A-300 that shows the com- 
plete line as well as valuable engineer- 
ing data. 


cheerfully given. 


STANDS 











WATER CONTROL EQUIPMENT 





GO TASTES) 


AND ODORS 


OUT GO TASTES AND ODORS IN RAW WATER — 
SUPPLIES WHEN TREATED WITH AQUA 
NUCHAR—the nationally recognized quality stand- 
ard for Activated Carbon for removal of tastes and 
odors to ensure a palatable drinking water. 


More than 1100 water plants throughout the 
Country have endorsed AQUA NUCHAR as the 
most effective means of control. Information on its 
application is fully described in our booklet “Taste 
and Odor Control with Activated Carbon.” A chart 
showing a method for measuring taste and odor in 
raw water supplies will be gladly mailed to you on 
application. 


INDUSTRIAL CHEMICAL SALES 


WES T Vv _ tS Sg AN D PAPER ceo un PA RF 


230 Park Avenue - - - - - - New York City 


(ol i ier.veie) PHILADELPHIA CLEVELAND 
35 E. Wacker Drive 1322 Widener Bldg. 417 Schofield Bldg. 
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“In the high value district of Los Angeles, 
comprising approximately one square mile, 
there are 147,000 lineal feet (approximately 
26 miles) of cast iron pipe in diameters 24”, 
20", 18", 16", 12", 10”, 8”, and 6”. The oldest 
of this pipe, the 18", was laid forty-five years 
ago. The system is operated under seventy- 
five pounds pressure. 

“The maintenance and repair costs for 
these twenty-six miles of distribution lines 
for the past ten years amounted to $143.00. 
Repairs were due to four breaks. This results 
in the low cost of 55¢ per mile per year.” 

ae “Sa a 


ATER mains represent about one- 
third of this country’s 5-billion- 
dollar investment in public water supply 
systems. More than 98% of these mains 


are |cast iron pipe with a known useful 
life at least double the estimated life of 
other water main materials. Because the 


tax-saving, through deferred replace- 
ments alone, is enormous, cast iron pipe 
is known as Public Tax Saver No. 1. 


scare @QJrnon 


Look for the ‘“‘Q-Check’’ Registered trade mark. Cast 
iron pipe is made in diameters from 14 to 84 inches. 
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DON’T OVER LOOK THIS IMPORTANT ISS ur) | 


THE SEPTEMBER ISSUE 


OF 


WATER WORKS AND SEWERAGE 


Will Be Distributed 


AT THE 


New England Water Works Association 
Annual Convention 


To Be Held at the 


HOTEL WINDSOR 


MONTREAL, CANADA 


SEPTEMBER 12 to 15, 1939 


[And at 10 Additional Meetings Between 
September 15th and October 15th] 


= 
PLEASE NOTE: 


Owing to the early date of this convention the ad- 
vertising forms for our September issue will close in 
Chicago on Sept. 1, 1939— complete plates can be 
accepted until Sept. 5, 1939, if proofs not required. 


It will pay you to be in this widely distributed issue. 
The Publishers 
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DISPOSAL SYSTEM 


Built as a State Project With W.P.A. Assistance 


By A. W. VON STRUVE 


Chief of Data Section 
Works Progress Administration 


WASHINGTON, D. C. 


Minnesota border is located the 

Hawkeye state’s famed Great 
Lakes Region, which for years has 
been a popular vacation spot for 
thousands of visitors from every part 
of the nation. 

Prominent in history, as the scene 
of the Spirit Lake massacre of 1857 
in which 42 whites were killed by a 
renegade Sioux Indian and his band, 
the lakes region during the past 82 
years has developed into an im- 
portant recreational area with its 
hundreds of cottages, summer camps 
and playgrounds. 

West Okoboji Lake, second largest 
in the chain, is one of the few “blue 
water” lakes in the world. Unusual 
types of under water plants in the 
lake bed gives the water a bright 
biue color during the entire year. 
Spirit Lake, largest in the chain, 
nestles close to the Minnesota state 
border. The third largest lake is East 
Okoboji, a long narroy body of water 
connecting Spirit lake and West Oko- 
boji Lake. (See accompanying map. ) 
Other lakes in the region are Little 
Spirit, Minnewashta, Upper Gar and 
Lower Gar. 


In recent years evidence of pollu- 
tion has appeared in these lakes, due 
to the dumping of raw sewage into 
the waters. While the towns of Ar- 
nolds Park and Spirit Lake were 
treating their sewage in adequate 
plants before the effluent went into 
the lakes, but raw sewage from the 
resorts outside these two towns, how- 
ever, appeared to constitute the ma- 
jor problem. 


W.P.A. Assistance Asked— 


Recognizing this pollution problem 
as an obligation of the entire state, 
the 1937 session of the Iowa legisla- 
ture allocated state funds to the Iowa 
State Conservation Commission to 
sponsor the construction of an in- 


le northwest Iowa near the Iowa- 


IOWA'S FAMED REGION OF LAKES 
GETS COMPREHENSIVE SEWAGE 






7 


















LEGEND 
Pumping stations 


Completed sewer 


Sewer under construction 


RIBOY! fH)! CF) 
} METHODIST CAMP 


WAHPETON 


WEST OKOBOJI 


MILFORD 





© 


Municipally owned treatment plants * 


OKOBOu! 


STATE DAM 


LOWER 
GAR 
CENTER 











MAP OF 
1OWA GREAT LAKES 
REGION 


Showing Location of Sewage 
Diversion Line and Treatment Piant 


0.0 





0.5 1.0 2.0 


—_ 
—— | 





SCALE OF MILES 


AA-3058,WPA. 




















































Great Lakes Region of Iowa 


(Showing Diversion Sewer, Treatment Plant and Lift Stations. The municipally-owned 
plants, starred, are being abandoned. All treatment will now be given at the new 


activated sludge plant discharging into Litle Sioux River.) 
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The Dorrco “Clareator” Under Construction 
(An invention of one of the members of The Currie Engineering Co., designing 
engineers, is a combination unit providing aeration—outside ring—and final clarifica- 
tion—center tank. Right foreground—the base for the gas holder. Right background— 
the primary settling tank.) 


tercepting sewer for collecting the 
sewage and a treatment plant to serve 
the whole area. Application for as- 
sistance from the Works Progress 
Administration to develop the pro- 
ject was promptly approved and 
funds were made available for the 
construction of the diversion line 
from Orleans on the south shore of 


Spirit Lake through the region to the 
proposed treatment plant, as shown 
on the accompanying map. 
Construction of the long collecting 
and diversion sewer was begun late 
in 1937. All the activity was con- 
fined to that unit of the project until 
July, 1938, when erection of the 
treatment plant was started. Both 























Tough Going and Deep 
(A typical section through trees in front of cottages lining the lakes. Average depth 
of diversion sewer 14 ft., with 23 ft. trench at spots.) 
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units are now in operation in time 
for the 1939 summer season, 

Although the primary function of 
the trunk line is to divert the sewage 
from the municipal plants at Arnolds 
Park and Spirit Lake, it also makes 
possible the extension of sanitary 
facilities to other points along the 
various lake shores, which when ac- 
complished will greatly reduce pollu. 
tion at these lakes. One such lateral 
line, extending through the town of 
Okoboji along the northeast shore 
of West Okoboji Lake, is now under 
construction but will not be com- 
pleted for use during 1939, 


Four Lift Stations Required— 


The trunk line, extending for a 
distance of 8.69 miles, is equipped 
with four pumping stations for lift- 
ing the sewage at such points so that 
it may flow by gravity to the next 
pumping location. Because this sew- 
age must necessarily be pumped 
under considerable pressure, rising 
mains of cast iron pipe lead from 
each pumping station to the next 
high point. Approximately two miles 
of cast iron pipe, ranging from six 
tc twelve inches in diameter were 
required for these force mains. 

Vitrified clay pipe, ranging from 
ten to twenty-one inches in diameter, 
was used to build the 35,448 feet of 
gravity flow lines, the average depth 
of which is 14 feet. The maximum 
depth at one point, due to a rise of 
ground, is 23 feet. The ditch for the 
cast iron pressure line averaged eight 
feet deep. Scattered along the trunk 
line at distances not exceeding 800 
feet are 84 manholes, required for 
maintenance and also future connec- 
tions. Each manhole is approximately 
5 ft. in diameter. 

The Currie Engineering Company 
of Webster City, which was em- 
ployed by the State of Iowa to han- 
dle the engineering design and con- 
struction details, had some unusual 
problems with which to contend 
when it planned the treatment plant 
into which all the sewage flows. 


Seasonal Load Problems— 


Because of the wide variation in 
the population of the lakes region 
during the winter and summer 
months, the treatment plant had to 
be designed to handle a varying flow 
of sewage. It is believed by the en- 
gineers that even during the summer 
seasons there will be a variation in 
the amount of sewage during week- 
days and week-ends. As a result of 
this contemplated variation in flow,, 
the equipment has been virtually de- 
signed in duplicate with only a por- 
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tion of it to be used during the win- 


ter months. 

The treatment plant is of the com- 
pressed air activated sludge type. 
Only four other treatment plants in 
Iowa use this method of treating the 
sewage, the majority of plants being 
of the trickling filter type when sec- 
ondary (oxidation) treatment is pro- 


vided. 

One of the most heavily populated 
areas in the lakes region will be 
served by the connecting line through 
the town of Okoboji, this line ex- 
tends for 4.17 miles from the trunk 
line to the north limits of the cor- 
poration, while 2.47 miles of lateral 
branch lines feed into it. 

Irregular topography of the lake 
shore necessitated construction of the 
four pumping stations. At one point 
along the shore, a 5,800 foot gravity 
flow line is being installed to carry 
the sewage north to a pumping sta- 
tion from whence it will flow back 
south to the trunk line. 

One hundred and fifteen manholes, 
each four feet in diameter, are lo- 
cated not more than 600 feet apart 
on the Okoboji town line. While the 
average cut for the ditches was only 
11 feet, at several points the work- 
men had to excavate to a depth of 
23 feet in order to obtain the proper 


grade. On this project as many as 














_ Sludge-Gas Engine and Air Blower 
(Converts pollution into useful work at Iowa Great Lakes modern plant.) 


668 were employed during the peak 
operations in the spring of 1938. 
Because the towns in the lake re- 
gion could never have financed this 
splendid development, which is cer- 
tain to safeguard the health of the 
thousands who visit the region each 


summer, it is fortunate that the fed- 
eral government, through the me- 
dium of the Works Progress Ad- 
ministration, has been able to co- 
operate with those towns and the 
State of Iowa in securing these 
improvements. 


Iowa Great Lakes Plant 
(The heated sludge digester at close range.) 


Water Works & SEWERAGE, Aucust, 1939 














The Author 





can be enhanced, its cost re- 

duced, and adequate records 
maintained with the aid of certain 
laboratory tests. The more important 
of these tests are determinations for 
specific gravity, solids, pH, and par- 
ticularly Buchner funnel tests for 
filtering rates. Occasional observa- 
tions of the color, turbidity and 
B. O. D. of filtrates are also desir- 
able. 

Specific Gravity— The _ specific 
gravity of the unconditioned sludge 
and ferric chloride solution should be 
determined occasionally. The manner 
of obtaining specific gravity figures 
and their application in filtration 
computations were discussed in paper 
No. II of this series (June, 1939) 
under “Computation of Amount of 
Chemicals Required for Filtration of 
Sludge.” 

Solids — Solids determinations 
should include the dry (total) solids 
in the unconditioned and conditioned 
sludge, filter cake, and filtrate. In 
addition, the suspended solids should 
be run on the filtrate from time to 
time. Directions for making solids 
determinations can be found in 
“Standard Methods for the Exam- 
ination of Water and Sewage,” 
American Public Health Association, 
New York City, or in any good lab- 
oratory guide book. 

Samples of unconditioned sludge 
should be collected directly ahead of 
the conditioning facilities, but after 
sludge concentration if the latter is 
provided. 


The conditioned sludge should pref- 
erably be collected at the outlet of 
the conditioning tank or from the 
pump or bucket discharge, when 
such are used, at the filter vat. While 
samples can frequently be taken from 
the filter vat directly, under some 
conditions, particularly with large 
vats or in vats where the agitators 
are not in constant operation, non- 
representative samples may be ob- 


ik efficiency of sludge filtration 





{For the inexperienced operator, “A Lab- 
oratory Manual for Chemical and Bacterial 
Analysis of Water and Sewage” by Theroux, 
Eldridge and Mallmann, McGraw-Hill Book 
Co., Inc., will be found more understandable 
and simpler to fllow.] 
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SLUDGE FILTRATION 
Laboratory Control of Sludge Filtration 


[The Fourth Article in a Series|* 


Senior Sanitary Engineer 


Conn. State Dept. of Health 


HARTFORD, CONN. 


tained. This 
heavier flocculated sludge may be at 
the center of the vat near the bot- 
tom, while at the ends of the vat or 
near the top there is a _ greater 
amount of sludge liquor. 


occurs because the 


The filtrate can be conveniently 
sampled from a cock on the discharge 
side of the filtrate pump. 


Tests for solids should be made 
on composite samples rather than 
grabs. This applies particularly to 
sludges, less so for filtrates. The total 
solids in unconditioned and condi- 
tioned sludge are mainly of use in 
determining the chemical doses on a 
dry basis as explained in paper No. 
II of this series. The total solids 
in the filter cake are a measure of 
the efficiency of the vacuum filter, 
permit computation of the solids re- 
moved by the filter (filter yields), 
and serve as an index of consider- 
able importance when the cake is 
incinerated. Wet sludge cake throws 
an additional load on incinerators. 


The total and suspended solids in 
filtrates are of interest in checking 
the condition of the filter cloth and 
in showing the character of this 
liquor, which is generaly returned to 
the raw sewage for re-settling. The 
figures will generally run reasonably 
constant at a given plant—sudden 
jumps meaning holes in the cloth 
or changes in sludge conditioning. 
Conditioned digested sludge yields 
better filtrates than raw sludge. The 
total solids in raw sludge filtrates at 
Connecticut plants run about 0.7 to 
1 per cent; suspended solids run 
50 to 250 p.p.m. Digested sludge 
filtrates run about 0.2 to 0.5 per cent 
total solids and generally under 100 
p.p.m. suspended solids. Suspended 
solids in digested sludge filtrate have 
run as low as 10 p.p.m. in some sam- 
ples. 


Color and Turbidity of Filtrates— 
A pronounced amber color in fresh 
filtrates indicates excess iron. High 
turbidity may indicate excess lime 
or holes in the filter cloth. In the 
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latter case the total solids will also 
increase. These observations, as well 
as those for suspended solids, B.O.D. 
and pH, should be made on fresh 
samples held a minimum time. This, 
because of the character of some fil- 
trates is subject to change due prin- 
cipally to the presence of iron. 


B.O.D. of Filtrates—The B.O.D. 
of filtrates is primarily of theoretical 
interest. Usually it is under 2000 
p.p.m. Figures below 500 and over 
3500 p.p.m. have been obtained by 
the writer. Filtrates from the elutri- 
ated digested sludge at Hartford, 
Conn., have ranged only 67 to 140 
p-p.m. of B.O.D. 


It may be observed from the above 
figures for solids and B.O.D. that 
filtrates are far easier liquors to han- 
dle at sewage plants than digestion 
tank overflow liquor. As a matter of 
fact, filtrates should, theoretically 
at least, aid somewhat in the sedi- 
mentation process when returned to 
the raw sewage. Filtrates should, 
furthermore, serve as excellent dilu- 
ents for sludge too heavy to filter, 
thereby utilizing the iron present in 
this liquor. Mohlman & Edwards 
have pointed out in such cases, how- 
ever, that chlorine might be neces- 
sary to convert the ferrous iron back 
to the ferric state. 


pH of Filtrates—The pH of fil- 
trates is frequently useful as one of 
the control tests in sludge condi- 
tioning. Connecticut plants, condi- 
tioning with lime and ferric chlo- 
ride, generally obtain a pH of 10.0 
to 10.5 with well-conditioned sludge. 
The pH of the elutriated digested 
sludge at Hartford, using only ferric 
chloride for conditioning, has varied 
from 6.3 to 6.8. The pH should be 
determined on fresh samples. There 
are indications that when both lime 
and ferric chloride are used in con- 
ditioning it is wasteful to use more 
lime than is necessary to obtain the 
optimum pH for that particular 
sludge. A series of tests made re- 
cently by the writer on one sludge 
showed that large additions of lime 
failed to increase the pH appreciably 
above 10.4, once this value was 












reached, thus showing that the max- 
‘mum ionization of the lime had oc- 
curred. Since the filtering time for 
this sludge was not decreased by lime 
additions beyond pH 10.0 it is obvi- 
ous that pH readings were of bene- 
fit in saving lime. Similar applica- 
tions may be true elsewhere. 

The writer is not convinced, how- 
ever, at this writing that pH tests 
can be used as an exclusive control 
for sludge conditioning. Conditioning 
can be based on actual filter opera- 
tion coupled with the results of the 
Buchner funnel test. 

The pH of the filtrate is also, of 
course, the pH of the filter cake. In 
the case of raw sludge cake, excess 
lime will retard putrefaction and 
odors, and pH tests will aid in cases 
where such control is attempted. The 
apparent influence of high pH values 
on the bacteria in sludge cake has 
been pointed out in paper No. III 
(July, 1939) under “Filter Cake As 
Fertilizer.” 

Instruments for recording pH, 
which are suitable for making pH 
tests of conditioned sludge or fil- 
trate, are on the market. In some 
cases their purchase may be justified 
by improved filtering and the saving 
they may effect in ferric chloride and 
lime. 


The Buchner Funnel Test 


A bucket of the sludge to be tested 
is collected and 200 gram samples 
are used for each filtration test. If 
the sludge has already been condi- 
tioned, it should be agitated as little 
as possible and filtered immediately. 
If unconditioned, ferric chloride so- 
lution or lime, or both, are added 
to 200 grams of the sludge and the 
total amount of sample made up to 
220 grams with distilled or tap 
water. This 20 gram limit above the 
200 gram sludge sample permits 
using a wide range of coagulant 
dosages without changing the total 
weight of the filtered sample. For 
practical work, where accuracy is not 
important, the make-up to 220 grams 
can be omitted. 


For accurate work the sludge sam- 
ples are weighed in a beaker on a 
pan balance sensitive to 0.1 gram. 
For practical purposes a 200 cc. 
graduate can be used for measuring 
the sludge which is then poured into 
a beaker and no further measure- 
ments made. In tests for determining 
the amounts of conditioning chem- 
icals required, the lime added to the 
sludge should be accurately weighed 
on a pan balance and the ferric 
chloride solution measured with a 
titration burette. A 10 or 20% solu- 
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Modern Sewage Treatment Plant at New Britain, Conn. 
Building houses vacuum filters with all appurtenances, sludge incinerator, a laboratory, 
office, chemical feeding apparatus and chlorinators for chemical precipitation of raw 
sewage, rest rooms, storage for carload lots of chemicals, and a basement containing 
miscellaneous equipment 


tion is commonly used. Use of the 
plant stock solution of known 
strength simplifies the laboratory 
computations. In all tests, the con- 
tents of the beaker should be stirred 
in the same manner and for the same 
length of time after the addition of 
each chemical. This is commonly 
done with a hard rubber spatula or 
small wooden paddle for a period of 
about 30 seconds. 


The prepared sludge is poured into 
a 9 cm. Buchner funnel, wherein a 
wetted filter paper has already been 
sucked into position on the funnel’s 
perforated bottom. The funnel rests 
in the neck of a standard suction 
flask connected with a water suction 
pump (aspirator) equipped with a 
vacuum gauge in the suction hose. 
The gauge indicates the pulling vac- 
uum and is a means of indicating 
when the test is completed. The first 
drop of the mercury column or in- 
dicating pointer, as the case may be, 
is taken as the end point of the test. 


As a substitution for the vacuum 
gauge, a piece of glass piping can be 
connected to the end of the Buchner 
funnel and extended to within a 
short distance of the bottom of the 
suction flask. The filtrate which ac- 
cumulates during the testing will sub- 
merge the end. When the vacuum 
breaks, bubbles of air are released 
through the piping, indicating the 
end point. This method has been tried 
and used successfully at Baltimore 
and more recently at Hartford. 

When the sludge is poured in the 
funnel, the aspirator and a stop 
watch are simultaneously started. 
When the sludge cake cracks or 
separates from the walls of the fun- 
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nel, air passes into the suction flask, 
and the vacuum breaks. The time is 
noted. 


A 12 cm. Buchner funnel can be 
used in place of the 9 cm. funnel in 
which case the filtering time should 
be about half that with the 9 cm. 
funnel. In some instances the larger 
funnel gives cake thicknesses on the 
filter paper more comparable to the 
plant filter cake. Or the 9 cm. funnel 
can be used and less than 200 cc. 
of sample filtered, so that the cake 
thicknesses in the funnel and on the 
filter drum are comparable. 


Expensive filter paper is not neces- 
sary, but the same grade should be 
used throughout a series of tests. 
Left-over pieces of filter cloth can 
be cut to fit the funnel and used in 
place of paper. For some investiga- 
tions the use of cloth is advantageous. 

When desired, the weight of the 
cake can be determined by deducting 
the cc. of filtrate obtained during 
each test from the total cc. of sam- 
ple filtered. 


Interpretation of Funnel Tests 


The sewage plant operator should 
tabulate or plot the amount of chem- 
ical added against the time for vac- 
uum break, and thus arrive at the 
optimum dosages for his particular 
sludge. Table I illustrates the pro- 
cedure. ; 


TABLE I 
Sample FeClg Lime, Time for Vacuum 
(C.C.) (Grams) To Break 

1 0.5 1 + 5 Min. 
2 3.0 1 2 Min.-40 Sec. 
3 5.0 1 1 Min.-20 Sec. 
4 2.0 2 1 Min.-30 Sec. 
5 1.0 3 2 Min.-10 Sec. 





312 


By making sufficient tests with 
varying amounts of coagulants the 
most economical doses, to obtain an 
optimum filtering time, can be deter- 
mined. The maximum allowable time 
must be determined by each plant 
depending on the available drying 
time on the drums, the vacuum used 
and other variables. The following 
figures give some idea of the average 
limits : 

More than 5 minutes under full 
vacuum in the funnel generally indi- 
cates a sludge that will filter poorly 
and cause blinding of the cloth; 3 
to 4 minutes usually gives fair filter- 
ing results; 2 to 3 minutes is satis- 
factory; 1 to 1% minutes is very 
good and is a desirable filtering time 
for plants where the sludge is held 
as in batch-mixing. 

If the vacuum breaks in less than 
1 minute and the chemical amounts 
can be further cut, this should be 
done, as such rapid filtering is not 
necessary for satisfactory operation 
with most vacuum filters. Generally 
an optimum chemical dose is re- 
quired for every sludge, below which 
and frequently above which filtering 
time increases. 


If the same strengths of lime and 
ferric chloride solution are used in 
the laboratory as are used in the 
plant, the relations in Table II will 
hold: 


SLUDGE FILTRATION 


many cases plant laboratories will 
already be equipped with most of the 
necessary pieces. The prices are as 
quoted recently by one of the lead- 
ing laboratory supply houses: 


‘OT e€xam- 
——— 
Tasie III 
Equipment for Buchner Funnel Test 

Quantity Description C 
2 eee ee $1.6) 
3 400 ml. beakers, Griffin low form pyTrex........2-.0.ccccccceccecsesseeseeeeee 7% 

l = funnel, 9 cm., equipped with rubber stopper to fit suction ; 

er Ate eeee rene eneens seen enennenneennnneneeseweenernnnneenenenseeeeeseeeeeescentensennensneeeennnececenss 

2 Suction finsks, 1000 oc. capecitty ac ensccoenconeceeesesevonceeeesecenac ll = 
1 ad oe, NEO NET. 1.35 
1 be seed ote, Coen ther sedan 
I T-shape brass connecting tube for 4% in. bore rubber tubing... 35 
6 ft. Rubber pressure tubing, % in. bore, %@ in. walle 1.00 
1 25 ml. burette Geissler student grade................-...-ccscsscessessesseeeseeesseeees...., 1.10 
6 boxes Filter paper, embossed, 9 cm. dia... ...-----cncesccccsssscneesereseessssssnessseeeeeean, J 


Applications of the Funnel Test 


Following are a few applications 
of the Buchner funnel test listed as 
worthy of the consideration of oper- 
ators: 

1. For checking the plant condi- 
tioned sludge before delivery to the 
filters. Blinded cloths can frequently 
be avoided by this check-up, and the 
test is particularly useful at batch- 
mix plants. In continuous-mix plants 
most of the trouble with conditioning 
of sludge occurs at the start of oper- 
ation. The funnel test is a valuable 
check on the sludge before delivery 
to the filter vats. 

2. The length of time a condi- 
tioned sludge can be safely held be- 








Tas.E II 


Amounts of Hydrated Lime and Ferric Chloride Required for Sludge Filtration Based 
on Laboratory Filtering Test 


Hydrated Lime Powder 
Grams per Lbs. per 1000 
200 cc. of Sludge Gals. of Sludge 
21 


0.5 2 

1.0 42 
2.0 84 
3.0 125 
4.0 167 


Ferric Chloride Solution 
CC. per 200 ce. Gals. per 1000 
of Sludge Gals. of Sludge 


0.25 1% 
0.50 2% 
1.0 5 
2.0 10 
3.0 15 


And so on in the same relation 


The approximate quantity of lime 
in Ibs. per 1000 gallons of sludge 
may be obtained from the number 
of grams used per 220 cc. of sludge 
by multiplying the number of grams 
by 42. The quantity of ferric chlo- 
ride solution in gallons per 1000 gal- 
lons of sludge may be obtained from 
the cc. used per 200 cc. of sludge 
bv multiplying the number of cc. by 
5. These factors apply, of course, 
only when dealing with the same 
sludge and the same strength of 
chemicals as will be used on a plant 
scale. 


Equipment for Funnel Test 


Table III gives a list of the equip- 
ment required for the Buchner fun- 
nel vacuum test. (See also illustra- 
tion). This equipment can be pur- 
chased for approximately $13.00. In 
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fore filtering can be determ; 
Knowledge on this is of value tae 
batch-mix type of plants. 

3. Trouble with filters can be Jo. 


cated with greater ease. F 



























ple, the test will reveal if blinded 
cloth is the cause of filtration diff- 
culty or sludge conditioning. 

4. Variable mixing periods and 
the best manner of mixing for a 
particular sludge can be determined, 

5. The order of addition of the 
chemicals and the desirable time lapse 
between additions can be checked. 


6. Various commercial coagul- 
ants can be tried on the sludge at 
less cost and inconvenience than on 
a plant scale. Promising chemicals 
can then be given a plant trial. 


7. Savings in ferric chloride or 
lime or both can frequently be shown 
by regular laboratory check-ups on 
sludge conditioning. 

8. The filtrability and cost of 
sludge filtration at plants where 
sludge beds or centrifuges are now 
in use for dewatering can be deter- 
mined. Funnel tests should be made 
on both summer and winter sludge. 

9. Many miscellaneous  experi- 
ments can be conducted, which might 
indicate the advantage of filter alter- 
ations, such as sludge concentration 

























































































Two Large Vacuum Filters at Hartford, Conn. 
Ferris chloride storage vals show in upper right hand corner 
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Field Kit Containing all Necessary Apparatus for the Buchner Funnel Test 
(See list in article) 


facilities, elutriation, changes in 
sludge feed, etc. 

Operators frequently report diff- 
culty in preparing conditioned sludge 
in laboratory beakers that will check 
with sludge conditioned with the 
plant equipment. If a series of beak- 
ers are set up in such cases and vari- 
ous stirring times given sludge con- 
taining the same amounts of coagul- 
ants as the plant-prepared sludge, 
check tests can be made. The sludges 
are run through funnels including 
the plant sludge, and the sample 
which checks the plant sludge in 
filtering time is the one that has been 
similarly mixed. Future laboratory 
mixings can then be performed in a 
comparable manner. 


Sometimes difficulty is experienced 
when using the funnel filtering time 
as a basis for anticipated results on 
the filters. Generally this is caused 
by differences in cake thickness or 
an exceptionally short or long drying 
period on the drums. The cake thick- 
nesses in the funnel and on the drum 
should be made comparable and the 
drum drying time taken into con- 
sideration. These and other discrep- 
ancies in the test can be eliminated 
if a particular plant set-up is care- 
fully studied. When properly per- 
formed and a record of the results 
are kept, Buchner funnel tests are 
well worth the time required for 
their performance. 


Records for Filter Operation 


Important steps in the process of 
sewage treatment are worthy of a 
daily record of operation. The fol- 
lowing list of items is recommended 
for the daily log of a vacuum filter 
plant : 


1. Gallons of filtered sludge. 


2. Per cent of dry solids in the 
sludge (from a composite sample). 

3. Per cent of volatile solids in 
the sludge (from the sludge ob- 
tained in 2). 

4. Amount of ferric chloride, 
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lime or other conditioning chemicals, 
reported in per cent on a dry basis. 
5. The pH, suspended solids and 
total solids of the filtrate. (Made 
preferably on several fresh samples 
daily). 
6. Total hours of actual filtering. 
7. Pounds of wet filter cake. 


8. Per cent moisture in filter 
cake. 

9. Pounds of dry solids in filter 
cake. 

10. Filter yield in pounds of dry 
solids per sq. ft. per hr. 

11. If elutriation is employed, 
the solids in the unelutriated and elu- 
triated sludge, and the suspended 
solids and occasionally B.O.D. of 
the elutriate should be reported. 


Vacuum Filter Data on Four 
Types of Sludge 


A summary of the operating re- 
sults at four vacuum filter plants in 
Connecticut each handling a different 
type of sludge is presented in the 
following table: 


FILTRATION Data AT CONNECTICUT PLANTS 


Item Plant A Plant B Plant C Plant D 
PORNO: SOIWOE aiccsseseccciccech eet 70,000 23,000 21,000 200,000 
Av. Dry Weather Flow, M.G.D........... 8.0 1.8 1.5 40.0 
Type of Sludge Handled........................ Raw chemi- Raw Digested Elutriated 
cally pre- primary primary digested 
cipitated primary 
Sludge Conditioning Method................ Continuous Batch-mix, Batch-mix, Continuous 
mix, grav- bucket feed pump feed mix, gravity 
ity feed feed 
Average Solids in Unconditioned 
ee ee ee 7-8 ‘§ 15 10-15 
Avg., Volatile Solids in Sludge, %......65 to 70 70 to 72 35 30 to 35 
Men Employed on Filters............ ae alee 1 2 2 2 
be ae ae | |, rr S 1 2 
Total Fitter Area, Sq. Ft.:.....:...... 600 113 94% 700 
Filters Used at One Time, 
py ERR ae ce ee enone eee 1 Z 1 1 
Filtering Cloth Used... Cotton, Cotton, Cotton, Wool 
without without with nap 
nap nap 
Hrs. from Cloth, Av.................-....000---390 250 250 —# 
Avg. Operating Time of Filters 
Por Werk, eh... 132 52% 7 32 
Avg. pH of Filter Feed.......................... 9.0 to 10.5 to 10.0 to 6.3 to 
10.5 12.0 10.5 6.8 
Chemicals Used, Dry Basis..................-- 
Ferric Chloride, Avg. %.......-..-.---+- 21A** 5% 2to3 13%4 
Cay Aoe WK. ee 12 to 13 12tol6 6 None 
Moisture in Cake, Avg. %..........-...---+- 70 to 74 69 60*** 63 
Ave. Thickness of Cake..................... 4 in. % in. % to 4 to 
Y in. . Yin. 
Lbs. Dry Solids Filtered, 
pe RES EEIE Pe net ree eer 104,650 7,600 4,000 + 70,000 
Ave. Filter Rate in Lbs. per Sq. 
ee ee, ee 3.4 ld 5.6 6.3 





*Insufficient operating data to report cloth filtering hours at present 
**A previous figure of 114% has been reported for this plant. Recent filtering indicates, how- 
ever, improved conditioning and a drier cake better suited for incineration with an increased 


dosage of chemical. 


***Cakes as dry as 52% moisture have been obtained. P ' 
[The next and final paper by Mr. Van Kleeck will draw some comparisons between 


filtering raw and digested primary sludge, and will discuss some of the design con- 
siderations for future vacuum filter installations.—Ep.] 
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OIL vs. COAL 


IN WATER WORKS OPERATION 


S THE years roll along and 
A conditions and prices change, a 
question for the water works 
operator to consider again bobs up. 
“Shall we burn oil in place of coal? 
Or, shall we burn coal in place of 
oil?” It is hoped that this little article 
will be of some help in reaching the 
correct answer. 
Herewith is a simple chart that 
shows at a glance which costs less in 
respect to heat values—oil or coal. 


Dollar for Dollar Heat Values 


Let us suppose that oil in your 
vicinity costs $1.00 per barrel. Find 
$1.00 per barrel in column (A) and 
glance across to column (B), which 
shows that the equivalent is $3.50 
per ton of coal. In other words if 
oil costs $1.00 per barrel and coal 
$3.50 per ton, it would very likely 
be uneconomical to switch from one 
to the other. But if coal costs more 
than $3.50 per ton, and you are now 
burning coal, it might pay to make a 
change. At least the cost of making 
the change and the advantages of oil 
burning over coal and vice versa then 
become worth investigating. 

On the other hand, if you are now 
burning oil at $1.00 per barrel and 
you can buy coal at $2.00 per ton, or 
even $3.00 per ton, the cost of mak- 
ing a change and the difference in 
cost of operation will be worth in- 
vestigating. The greater the differ- 
ence in first cost the greater the 
money saving possibilities. 


Other Factors:— 


Before making a change, however, 
it is necessary to consider other fact- 
ors involved, in addition to cost of 
fuel. Thus, what will the oil burn- 
ing equipment cost? Storage tanks? 
Piping? You can obtain such costs 
from the manufacturers of the equip- 
ment. Is it likely that oil and coal 
prices will continue at present levels? 
What is the approximate life of oil 
burning equipment? In other words, 
depreciation, and interest on the in- 
vestment should be considered. 

Oil burning possesses several ad- 
vantages over coal, among which are: 
less time is required to start the fire ; 
oil fire can be shut off instantly; oil 
fires need not be pulled; nor need 
they be banked; there are no ashes 
to remove or handle; no investment 


By W. F. SCHAPHORST, M. E. 
NEWARK, N. J. 


in ash handling equipment; oil is 
fired mechanically, reducing the cost 
of labor considerably ; oil pumps are 
simpler and less. space consuming 
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than stokers, ash handling machinery, 
etc., then, too, oil burning boilers are 
more efficient than coal burning boil- 
ers, and oil properly burned is smoke- 
less. 

More or less counterbalancing the 
advantages of oil burning we have 
unreasonable laws and stringent or- 
dinances governing the storage and 
burning of oil in some of our cities ; 
it costs less to store coal ; coal does not 
leak and can, therefore, be dumped 
upon the ground and stored without 
special facilities; coal can be hauled 
in almost any vehicle; coal does not 
evaporate ; coal need not be preheated 
before burning ; coal purchasing con- 
tracts can usually be extended over 
a longer period of time; and there is 
less hazard from coal burning. 


All of the above points should be 
given careful study before deciding 
upon making a change from coal to 
oil, or from oil to coal. As is gen- 
erally true of anything that must be 
purchased, first cost is less important 
than ultimate cost. The vital question 
is: Which will be more economical 
in the end? The question cannot be 
answered without taking many facts 
into consideration, but, as an indicator 
of comparative values for first con- 
sideration this chart has proved help- 
ful. 


PRESIDENT OF BRITISH 
WATER ENGR’S. TO 
ADDRESS N.E.W.W.A. 
Program Highlight of 
Montreal Convention 


The highlight of the technical pro- 
gram of the New England Water 
Works Association’s Annual Conven- 
tion in Montreal, September 12-15, 
inclusive, will be the paper by John 
Bowman, City Engineer of Edin- 
burgh, Scotland. 


Mr. Bowman who is a member is 
a member of the Institution of Civil 
Engineers and this year President 
of the British Institution of Water 
Engineers will speak on ‘“Water- 
works Practice in England.” His re- 
marks will be discussed by the fol- 
lowing eminent engineers: William 
Storrie, of Toronto; Caleb Mills 
Saville, of Hartford, Conn.; Robert 
Spurr Weston, of Boston, Mass., 
and Thomas H. Wiggin of New York 
City. 
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BETTERING THE TREATMENT OF THE 
SEWAGE OF NEW BRITAIN CONN. 
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Results With the Guggenheim Process Stepped Up 


in 1936 stepped forward and 

decided to handle its indus- 
trial and domestic waste in a scien- 
tific manner by constructing a mod- 
ern mechanical sewage treatment 
plant. The Guggenheim Bio-chem- 
ical Process was chosen after an 
effective demonstration for a suffi- 
cient period with a pilot scale plant. 


By January, 1937, a plant designed 
to treat nine million gallons of sew- 
age daily was ready to be put into 
operation. The plant was specifically 
designed to employ the bio-chemical 
process which involves air blowing 
aided by iron coagulant and sludge 
recirculation. It consists of coarse 
bar screens, primary settling tanks, 
dosing tanks, aeration tanks, final 
settling tanks, vacuum filters and a 
multi-hearth furnace. There also 
were provided adequate chemical 
feed machines and standard auxil- 
liary equipment. 


N= BRITAIN, Connecticut, 


Effluent Standards Set and Met— 


From various stream surveys 
and other determinations the State 
Waterway Commission decided that 
in order to be satisfactory, the efflu- 
ent produced by the New Britain 
plant must have 30 p.p.m. or less 
of suspended solids and 50 p.p.m. 
or less of a 5-day oxygen demand. 
With the stipulated standards in 
mind, the first objective was that of 
producing an effluent meeting the 
above requirements consistently ; 
next, to produce this effluent as eco- 
nomically as possible. 


Although the usual “breaking in” 
difficulties were encountered, our 
troubles were ironed out in due 
order and after proper training of 
the personnel smooth operating con- 
ditions have prevailed since. Very 
little trouble was experienced in pro- 
ducing a satisfactory effluent and the 
next step was to reduce the costs. 
With this accomplished, and hav- 
ing evolved the best overall method 
of producing a satisfactory effluent 
economically it was decided to oper- 
ate the plant on a routine basis, em- 
ploying the program developed in 


By JOHN R. SZYMANSKI 


Plant Superintendent 
NEW BRITAIN, CONN. 





The author 


the tuning up and test stages as that 
most economical to meet require- 
ments. 


Due to the flexibility of the pro- 
cess, its ability to withstand sudden 
shocks of industrial waste, productive 
of radical variances of pH values 
of the plant influent throughout a 
typical operating day, much time 
and money was being saved by the 
above mentioned set standard of op- 
eration. For a period of more than 
a year the plant operated in this 
manner and, from careful observa- 
tion and actual operating data it was 
evident that the process could give 
higher degrees of purification by 


spending more money for increased 
chemical dosages. 


Putting the Plant to Further Test— 


As a result of the above observa- 
tions, it was decided: to test the pos- 
sibilities of the plant and process. 


All conditions were favorable. 
First, the operating staff consisted 
of men who had better than two 
years of actual operating experience 
with the process and who had been 
receiving instructions in the mechan- 
ics of the entire plant at weekly 
meetings. Second, numerous ana- 
lytical figures could now be intelli- 
gently interpreted and applied prac- 
tically. Third, various trends showed 
that better results could easily be 
obtained if the treatment was 
watched a bit more carefully than 
it had been. Fourth, the actual cap- 
acities and retention periods and 
mechanical abilities of the equipment 
were known. 


The accompanying tables have been 
arranged so as to give the reader a 
thorough picture of the work accom- 
plished at the plant during the 
months of December, 1938 through 
May, 1939, as corfipared with the 
results the previous year. All ana- 
lytical data are based on results ob- 














Summary 
Coagulant 

Suspended B.O.D. Fe. Cost 

Flow Solids (5-day) (per 

Month (m.g.d.)| Raw Eff. Raw Eff. | (p.p.m.) m.g. ) 
Jan. °38 8.80 133 33 140 38 2.5 $1.32 
Feb. 38 9.10 132 28 121 29 2.9 1.54 
Mar. 38 8.65 144 30 145 37 3.9 1.91 
Apr. 738 8.56 166 29 138 37 4.97 2.06 
May ’38 8.36 161 31 116 35 5.10 2.42 
Dec. 38 10.37 133 16 122 28 3.3 1.58 
Jan. ’39 9.16 134 12* 141 29* 4.0* 1.95* 
Feb. ’39 =: 10.23 157 6 164 13 4.5 2.18 
Mar. ’39 = 12.19 138 10 138 13 42 2.00 
Apr. 3912.77 140 8 141 12 3.1 1.45 
May ’39 9.74 166 12 179 18 5.2 2.31 














* Increase in coagulant dosages began in January, 1939, but ultimate 
benefits not observed until late in month. 
+ For day by day results see accompanying detail records. 


Water Works & SEWERAGE, Aucust, 1939 








316 


tained from twenty-four hour com- 
posites consisting of hourly samples 
proportioned to the flow at the time 
of sampling. 

It will be noted that the consump- 


tion and cost of coagulant used in 
1939 are somewhat higher than those 
of the preceding year, since the chem- 
ical dosage was purposely increased 
during these months. In conjunction 
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with the increased chemical do e 
the air lift for returning a small por- 
tion of the primary tank effluent Was 
used during 1939 and not in 1938 
This tended to modify the extra 





(1938) 
Susp. Solids 


Raw Eff. 
147 28 
102 29 
102 28 
130 
133 
146 
139 
108 

76 
107 

97 
124 
109 
121 
170 

98 
145 
132 
104 
118 
210 
220 
224 
144 
129 
142 

87 
119 


132 


FEBRUARY 


5-Day 
B.O.D. | 
Raw Eff. 
133 
90 


Mixed 
Liquor 
1410 
686 
1192 103 
1470 133 
1360 65 
1078 105 
1184 118 
1160 113 
1648 85 
1460 90 
1392 123 
1406 75 
1196 100 
1144 215 
1328 163 
1244 118 
1296 150 
1270 115 
1260 198 
1144 108 
1018 170 
1322 195 
1350 148 
1414 93 
1102 185 
1140 68 
1226 50 
1242 88 


1259 





121 


(1939) 
Susp. Solids 
5-Day 
B.O.D. 
Raw Ef. 
175 
135 
195 
170 
170 
135 
183 
208 
105 
135 
200 
225 
278 
170 
120 
213 
165 
118 
125 
138 
110 
148 
195 


Mixed 
Liquor 


1088 
1056 
1042 
992 
784 
880 
1000 
846 
960 
1000 
1020 
1068 
1080 
1064 
1128 
1376 
1280 
1156 
808 
1064 
1016 
924 
812 
940 123 
1072 273 
1200 83 
1160 173 
1072 115 


1032 


Raw E 
106 
292 
140 
124 
132 
162 
196 
164 
176 
140 
180 
186 
170 
154 
144 
132 
192 
106 
192 
154 
176 
144 
156 
142 
214 

98 
102 
108 


157 


CAus R 


wont 


a 


— 
MDD &WWHANWNMNWNIOHLWDHWUIWAH OM 


— a ee 


164 


. 





(1938) 
Flow Fe FeSO, 

(MGD) (PPM) (Lbs.) 
. 9.0 976 
socsigs 1292 

. 9.8 596 
664 
856 
1352 
888 
680 
984 
904 
904 
856 
576 
1052 
2940 
1460 
1408 
952 
1152 
1004 


WWW EP We NWN WANNER NNN WN why 
WONENT DN GID Wn O WUANANHRWD LS UN DWN DUw 


SO 90 90 99 90 DH WWW OOO OOOO SOOO oe owes: 
BNE UANEH ROWED Wining te in é 


| 


Average t 2.9 1075 
* 300 Ibs. of anhydrous ferric chloride. 
Chemical cost per m.g. = $1.54. 





FEBRUARY 


+Cl Ferrisul Cost 
(Lbs.) (Lbs.) $ 

182 12.12 

14.06 

10.05 

9.65 

11.37 

15.00 

11.76 

9.92 

11.78 | 

12.05 | 

12.05 | 

11.48 

8.29 

19.20 

26.77 | 

16.28 








195 Average 


+ Include additional 


ride used. 


Flow 
(MGD) (PPM) (Lbs.) 


Fe FeSO, +Cl Ferrisul Cost 
(Lbs.) (Lbs.) $ 
22.65 
15.98 
20.13 
20.98 


19.29 


PHP AMAENAAAMRENAWAWHWW & SUNN Goin 
DBNWMWBDWDONOOWONHOUNDACAN RUWH DDD 


200 


234 
of anhydrous 


1323 +$22.31 


ferric chlo- 


74.5 
1600 Ibs. 


Chemical cost per m.g. = $2.18 
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heavy shocks of industrial waste 
ahead of the secondary treatment. 
From .a practical standpoint, the 


air consumption of approximately 
fifteen one hundredths (0.15) of a 
cubic foot per gallon of sewage 
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treated has been unchanged since the 
beginning of plant operations. To- 
gether with the two details men- 


























i 
MARCH 
(1938) (1939) 
Susp. Solids —— Peg | Susp. Solids iia bare | 
1xe AeA! K 1xe ots ouie 
Date Air Raw Eff. Liquor Raw Eff.| Date Air Raw Eff. Liquor Raw Eff. 
Ro oS 2 a || he oe See ae aa oe ae fe 
ae a wes oe oS wes 14. -:102,—t«<‘<A™#*«dKSsC‘édLOD’S:t«éd*KG 
IL oc. cident 16 128 27 1129 143 ERENT EE 14 170 3 1004 110 20 
a 16 132 = 21 1212 . Si lg Se aeeer 16 190 5 1140 168 18 
RAE 15 141 39 1300 93 | EE Se Ea 15 98 6 980 85 16 
a acanaiaclntsd 16 102 34 1144 163 . | fee eas 14 =. 206 10 1072 130 13 
atin 15 144 44 1398 Si |e ptanaieeme ets 14 102 11 1040 115 14 
a accuse 16 8 219 37 1172 265 ERE ee 1S 134 7 1096 98 4 
cae ee aete = 17 125 35 1066 Ie. & Para aie 14 82 4 1204 130 7 
caus Ueeeciais 17 84 44 1202 ar aa eS 14 128 13 1104 125 12 
oa 17 141 35 1098 Te > | aeeroerearecre 15 152 11 1076 145 13 
OS .19 131 31 956 165 | EERE ITER EES 15 102 10 924 93 11 
Lea aS ee we Se Be ose, 14 158 10 1028 138 9 
| aS 16 171 35 1126  Z | pea: 1S 154 10 1076 150 16 
Ee .16 172 21 976 155 EAE AE EIST 14 146 16 990 110 4 
le eR 15 132 30 902 95 | CRE 13 102 14 1008 88 13 
eas 15 129 37 1130 et Sere IAN 13 152 15 1020 143 12 
oe 15 120 27 1042 A aE 15 90 12 1416 128 11 
a 17 118 32 1014 100 TI i oes ek ols Nhe 14 91 9 1384 153 11 
i a ccaitle 17 102 26 1146 RRR ae ae 14 134 10 1048 170 12 
= aR 14 123 46 1122 135 | RRR 13 128 8 1060 200 9 
a 15 116 17 1263 155 a ss 14 127 7 808 167 15 
ieee 14 101 21 840 188 ees 15 202 11 1024 160 12 
i 16 301 13 1000 7» 6 eres 14 150 9 1248 173 14 
1 16 150 21 1150 i 5 RRR S 13 = 206 8 1432 153 16 
eee 16 114 26 1178 90 . | TARR etc 13 108 6 1174 155 14 
Ae 17 111 23 1072 178 SC SITS: 12 141 12 1138 110 12 
ls 15 198 29 942 175 oe i ce a a, 10 162 11 1102 148 16 
ES 15 142 = 33 678 | 2... enna 12 242 10 1232 220 16 
RE TNE AS 118 24 628 145 | NR EP ER 13 102 14 1100 100 11 
ERR 15 291 31 908 133 GEIR ies 12 100 11 1206 158 14 
AVerage -...-....02ce-cecee-ee- 16 144 30 1073 145 37} Average -....-.---.-c-c-o------ 14 138 10 1125 138 13 
MARCH 
(1938) (1939) 
Date Flow Fe FeSOg +Cl1 Ferrisul Cost| Date Flow Fe FeSO4 +Cl1 Ferrisul Cost 
| OEP) EFM my) Saal 3 EO Re) ake) Sa 
| RE 9.5 a SS 1120 SE RET 2 a 13.77. 2.0 1120 en 13.38 
- ETS 8.9 ea 1120 | ees: 13.00 40 2100 334 wou. 24.47 
are ae 8.7 eae 1100 anaes 8.33 3.4 1100 ’ 13.19 
eee 9.4 oe eee 1070 (i eee 10.74 3.2 1400 a 15.34 
SR 8.6 eee: 863 I a 13.66 2.2 1140 Oe ctinw 12.70 
_ 9.0 re is 930 OS 2 anes 12.31 3.0 1490 en 15.93 
Oran 8.6 eee 1020 | RRRNONRE THES: 9.93 2.7 1020 eee 11.25 
er 8.4 | EA 1020 | SSaemnes 11.43 6.4 2950 226  ........ 27.55 
ae 8.3 ae? 1020 eT 11.06 100 4120 310 © ..z...... 41.17 
| ae 8.1 | 2 1020 aaa eee” 10.47 64 2760 256 © ........ 27.03 
- on Te — fo ok 1020 | aaa 983 10.0 4120 310 _........ 38.28 
| Se 7.1 rr 1120 °° ) 10.67 8.0 3575 PE / sacideeee 33.95 
eee 8.1 ae eae 1120 RARE 982 7.7 3175 TD itd 29.55 
| TT: 8.5 — ae 1120 a" 6 TE 12.96 2.4 1275 7a 13.31 
_ ee 9.5 | Ses 1120 a 13.40 2.7 1500 osc 15.39 
| ae 9.4 7 ck ee 1120 " | 23 aes: 13.27 3.7 2030 ees _ 19.71 
eee 9.3 et ff. Shee 1120 I da 10.69 3.5 1580 re 16.42 
e . .. 8.3 RE 1065 | iain 11.34 3.2 1494 “ et 15.28 
ee 8.1 ek. fs aes 1120 ee 11.22 3.6 1600 ee 16.95 
ree 9.9 AS 1120 PP DE ee ee 13.48 3.8 2176 ( 22.00 
ES, 9.2 ee s26 ee 1465 5 | ae 11.85 4.2 2076 194... 20.38 
Oe 9.2 ee we 1120 | RO: 10.96 4.0 1820 | eee 18.03 
a, 8.6 SS 2 1510 | TES: 11.97 3.6 1819 OE. sactonss 17.74 
25 . . 85 oe ae e241 1120 | RIES ATS: 12.74 228 1500 , he 14.44 
ET 8.5 ey ag. ye 1120 | RaaROR NE? 12.98 4.6 2500 ih eee 23.03 
ER, 8.2 a ey ne \) 2. > a 1488 3.4 2100 160-_........ 19.60 
hee 8.5 ae CR , 2? | eee: 15.74 28 1870 180 ......... 18.50 
aaa tall 8.5 ee > Gare “a 1120 "GREE 14.32 3.6 2163 Se inde 20.93 
_ ES 8.2 ' See ee ci. | et 13.78 3.3 1880 184 18.68 
NE Res 8.9 eee SIN Bir v 2.  - at 1492 40 2500 230 ......... 24.44 
ee 8.65 3. 1115 16.50| Average .............--- 12.19 4.2* 2049 203 23.35 
Chemical cost per m.g. = $1.91 *Includes an additional 2100 Ibs. of anhydrous ferric 
chloride. 
Chemical cost per m.g. = $2.00 
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tioned above, closer supervision was | by periods with the changing incom- | covered that it would not require 
given to the actual chemical dosing | ing load. In checking the time spent | too much extra time hence it did not 
of the sewage. The dosing was varied | on this extra supervision it was dis- | increase the costs for operating per- 








APRIL 


(1938) (1939) 
Susp. Solids Susp. Solids 
5-Day 
Mixed B.O.D. 
Raw . Liquor Raw Eff. Ai Raw 
196 1086 143 ; 112 
124 1098 85 ‘ 154 
296 850 213 , 105 
172 1206 170 : 100 
161 1134 168 ‘ 110 
199 970 230 : 120 
138 1096 115 Pa ae ee Reem 124 
101 1006 153 ; 126 
139 942 148 : 110 
170 820 137 ; 155 
194 806 185 ARLEN: Sees Sees 168 
149 841 133 ; 120 
160 1048 163 ; 100 
131 1432 123 ‘ 144 
172 1122 93 : 136 
152 1562 150 ; 112 
371 1366 173 . 152 
134 946 133 : 162 
116 758 98 ‘ 198 
127 128 : 154 
152 90 | ; 156 
127 110 ; 190 
172 163 : 120 
118 88 ; 176 
162 253 ; 144 
130 ; 116 
115 | ‘ 168 
115 Z 184 
113 2s ; 134 
120 ; 142 


138 13 140 


re) 
ae] 


mee — 
NUARH NOOO OHhOAWHLOW 





— — 
NO UNO STH OO OOO 





on | 











(1938) (1939) 
Flow Fe FeSO, +Cl Ferrisul Cost} Date Flow Fe FeSO, +Cl (Anhyd.) 
(MGD) (PPM) (Lbs.) (Lbs.) (Lbs.) $ (MGD) (PPM) (Lbs.) (Lbs.) (Lbs.) 
1120 16.58 2000 
16.58 1275 
15.80 2000 
11.78 1400 
13.61 1500 
17.88 1400 
15.60 1000 
19.10 1275 
14.94 1000 
14.62 1250 
18.56 1750 
13.37 1488 
19.87 750 
17.98 1040 
18.10 1240 
14.47 935 16.85 
14.50 1700 18.70 
24.04 1150 19.83 
35.58 1320 15.00 
19.46 1530 16.78 
16.72 1063 18.28 
20.46 895 23.06 
19.18 1500 15.70 
18.68 1200 19.73 
19.34 1275 20.68 
23.24 2000 20.35 
15.10 1700 salar 17.55 
13.40 1250 20.23 
12.60 1310 19.58 
16.70) : 1000 134 17.44 
4.97 17.59| Average f 1340 167 90 *19.83 
*Includes cost ydrous ferric chloride used during 
Chemical cost per m.g. = $2.06 month. 
, Chemical cost per m.g. = $1.60 


ed 
.o 
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VNIANNACNCONOMOH ROM RN dint HUD O— NI 
PNOHONUANMAARMSONUAAAMAD SOO RA LORS 
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with, speak for themselves. With 
monthly flows as high as 40% over 
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overall reduction in suspended solids 
and B.O.D. averaged 91% for this 


























e resu : : : 
Food of 1939, reproduced here- | designed capacity of the plant, the | period. 
MAY 
(1938) (1939) 
Susp. Solids Susp. Solids 
5-Day 5-Day 
Mixed B.O.D. Mixed B.O.D. 
Raw Eff. Liquor Raw _ Eff.| Date Air Raw Eff. Liquor Raw Eff. 
128 19 1166 65 Ly he SPE aoe or 14 188 9 1130 163 16 
179 32 1126 153 ern 14 120 11 1180 138 11 
132 19 1182 110 eR aLeE: .14 196 12 1216 183 18 
181 31 978 170 4 eerie 14 198 16 1100 185 21 
160 30 1028 113 ee a ee eS 14 184 10 964 158 19 
140 29 966 125 EEE UN citsocieiahectbnesnciensantniniiesi ad 164 14 1120 178 15 
129 23 902 155 |e ee OES PG 15 150 12 1006 170 17 
128 39 900 90 © EL SU REA Sereenee Mer tee .14 218 15 1158 153 17 
190 37 1018 145 aes 14 166 14 950 225 14 
228 38 1068 78 SESE omer Oe 14 162 16 1024 145 19 
220 29 1188 110 SU nacsiscshcdashailoocUieinealicctana 15 124 11 1042 168 17 
172 36 1130 128 OO ig hectare an 15 156 16 806 118 22 
169 32 1180 95 eK es 14 118 10 1030 105 13 
147 26 1214 148 eee 14 142 11 1034 105 11 
126 22 1384 73 | ee eee ee 14 223 16 1256 198 13 
158 23 1818 105 kh Se 15 162 11 1064 115 18 
179 35 1290 83 SE chia thastehidicesbntseanies Ad 128 8 1056 175 17 
150 43 1302 110 | en 15 166 11 1036 215 17 
149 33 938 123 ka 15 182 12 1054 163 15 
168 27 1046 45 MED -sstinccsiscidaeatnsanbcwtcgitstas 5 164 10 1116 195 17 
152 23 1218 130 I oping Gina cecaedibecaads 15 200 ) 1090 188 9 
174 44 950 110 (SR ees 15 184 9 1152 213 20 
182 35 1146 128 > een 15 176 6 1102 158 17 
156 37 1140 118 BE shds-sicuidhsdasUaenbaddadaidinaldtoan .14 190 15 1026 195 20 
200 47 1606 145 SND sceicchshuasdncpiaidesssieniccnaniplisdalia 14 172 10 1038 200 21 
186 35 1314 90 BI itinectnksciniibadintaninilocané 13 154 11 1056 175 27 
126 24 1064 115 PIII shishdinideseainlbiiiedtaclesbaasabids 14 126 10 952 230 23 
169 39 1032 105 261 2 ........ 14 180 12 1060 250 23 
102 30 1084 108 RIE phantiosesiatiidcilinnsabnienineagian .13 194 18 1064 193 18 
142 20 1008 155 eer ee 14 116 13 1228 133 21 
168 36 986 163 SINT rtretanbcteediniseddimmetadeaians 14 156 16 1088 173 19 
161 31 1141 116 re CI hiscnccrcnicend 0.14 166 12 1071 173 18 
MAY 
(1938) (1939) 
Date Flow Fe FeSO, Ferrisul +Cl Cost} Date Flow Fe FeSO, Ferrisul +Cl Cost 
(MGD) (PPM) (Lbs.) (Lbs.) (Lbs.) $ (MGD) (PPM) (Lbs.) (Lbs.) (Lbs.) 
7.8 ier 1020 fe Beene 11.02 4 19.72 
8.5 . wie som 1020 5 i See 10.88 4.5 2000 , 22.51 
7.8 MP | ee 1020 oi RS Semen rie sete 11.27 4.3 2000 250 21.43 
7.9 Oe 1170 fe Rr ee 10.53 5.4 2270 ee 23.06 
8.0 we.” «tiea” sae 1020 DOE Bicester eas 10.50 4.0 1700 i oon 18.10 
8.0 an?” <diase © alin 995 oe See 9.88 3.7 1500 ees 15.88 
7.6 a eee 1215 i ease 9.36 3.9 1500 a. “igen 16.25 
7.0 ee 1595 RE 10.49 7.0 2960 Te 29.90 
8.2 | ee ee 1560 | I RSS ene eens 10.31 6.0 2500 ee 27.28 
8.1 ee 1560 SREP Ree 10.29 3.3 1400 164 14.68 
8.4 Seer 1035 IIIT -  sclcccsinsseidsteldacnaeionin 9.89 5.0 2025 eee 22.00 
7.8 Be. xis” = at 825 Tee 9.84 3.8 1530 eo 16.50 
eS ge es 1560 RE ERENT: 11.22 3.6 1620 Aare 17.32 
9.1  -ctine > “aoa 1600 | eee 10.56 4.2 1798 ee ~<a 19.70 
8.6 ee case ak 1545 ETP %cxcccisiacaiieetuaiiig 10.38 4.0 1700 n:* wean 18.35 
9.7 me). ce! ee 1440 SUMMIT iisissicieisnsactismneguitiany 9.62 4.3 1700 ae | ~Sedins 18.33 
9.2 me, ee Gage 1020 EI tascncuslbicelssicca nectignanal 9.58 4.1 1620 ae 17.27 
8.8 SS Ee 1520 | Sa aEeee 8.42 4.4 1490 Be hiaid 16.32 
8.5 RE ee 1520 IY cscussicsninsibicedaiimntienlatn 9.54 3.8 1450 16.02 
8.4 Me” Gace. eles 1520 REISE 9.01 3.5 1300 ae 13.55 
8.1 | eer 1520 Rr 8.23 3.3 1100 11.10 
7.9 Be ° Aisa. ae 1545 I, cs iehcesciinedisdeaninibe 9.62 4.4 1725 210 18.35 
7.9 (ee 1955 SI, cndniaieiseinsincsinsccoaintiel 986 11.0 4400 . Sra 45.40 
8.6 a. agian saa 1520 SE 9.16 4.8 1785 a 19.80 
8.4 a: see aoe 1480 ESE 9.31 11.0 4200 i: Sec 42.50 
8.8 eee 1520 SIN © svinsniscincheititednaidlet 9.22 7 rr ee? 1666 24.65 
9.5 Mo Sede, | atale 1470 RTT EET 8.53 ee 2080 30.80 
9.2 ee ee tee 1520 - ES 8.32 (a ae he 2180 32.20 
8.4 ee ee 1545 SEY isccnsssssisicen bonsai 9.55 ge 2160 31.90 
8.0 lr 1260 TE 8.03 . ae eee 1925 28.50 
9.1 6.0 2160 138 TO Susdbeniciibanitaabtitatasiichs 9.53 oa 1925 28.50 
Average ............. 836 5.1 2160 138 1370 $20.28] Average ................ 9.74 53 1969 216 1985 $22.52 
Chemical cost per m.g. = $2.31 


Chemical cost per m.g. = $2.42 
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A PARK COMES TO THE 


SEWAGE PLANT 
(A Letter From “Hank” To “Tom” 


By HENRY T. HOTCHKISS, JR. 
Supervising Chemist 
LARCHMONT, N. Y. 


“YESTERDAY” 











Our Sewage Treatment Plant 
(The Latest-thing in 1925) 


Dear Tom: 


I have appreciated very much your 


“letters” that have appeared in 
WateR Works & SEWERAGE — SO 
here’s one for you in return. 


When people find their way from 
the main road to our Water Purifica- 
tion Plant they are astonished to 
see such a beautiful spot so near 
home. I suppose you have been read- 
ing about the recreational features 
that have been provided lately at 
some of the newer water works. 
Well, to advance public relations and 
good will we too have cleared some 
picnic spots down below our main 
reservoir and quite a few groups 
have come out to enjoy them. Some 
fishing is also allowed responsible 
residents. They apply to the Village 
Clerk who issues a limited number 
of permits. During the season there’s 
a waiting list of those who want to 
try their luck on our preserve. Our 
water plant is a little too far out to 
think of developing formal gardens, 
as some places do. Just the same, the 
Village is going to have a fine park 
and you'll be surprised to hear where 
it’s being laid out. Yes, sir, right 
down at the Sewage Disposal Works 
and dump. 


A Dump Passes— 


I’ve marveled at the way that 
place has changed. The old salt 
marsh lowlands are being filled and 
a lot of grading has already been 
done. What used to be the public- 
dump is no more. And this park 
isn’t just to look at either. We’ve 
a ball diamond, soft ball layout, ten- 











An Ejector Station 


nis courts, swings, etc., and our Vjjl- 
lage Engineer has just put in a wad- 
ing pool for the kiddies which is 
about ready for use at this writing, 
The dump is being abandoned for 


an incinerator elsewhere. 


A nursery for trees has been main. 
tained up by our reservoir for some 
years past. The larch, evergreens 
and other varieties have been moved 
down and planted in accordance with 
a plan already worked out. A plant- 
ing of young oaks and other species 
has been set out as a reserve for the 
future needs at the park and along 
the curb area. 


“Yesterday and Today”— 


I was looking through an old bul- 
letin “Sewage Treatment Plants,” 
published by the Portland Cement 
Ass’n, and was impressed with some 
“yesterday” pictures of our sewage 
plant and one of the underground 
pumping stations. These were taken 
at about the time the buildings were 
completed. Recently, I got out my 
camera and took a couple of “shots” 
for comparison. You can see from 
the enclosed what a difference time 
and a little thought about planting 
makes. Guess our “windmill” is the 


“TODAY” 














The Same Plant—1939 
(As it looks from U.S. Highway No. 1.) 
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A PARK COMES TO 





THE SEWAGE PLANT 























Our Magnolia Ave. Sewage Lift Station 





The location justified this little gardened enclosure. The home through the trees is hardly visible now. 


only one of its kind. The stack, which 
is now inside the mill, constitutes 
part of the forced draft system of 
ventilation, but we won’t go into that 
this time except to say that back in 
the early twenties that was consid- 
ered the height of odor control. 

I’ve a notion we’ve got better tools 
to work with for odor control now, 
both for sewage and water. With 
activated carbon and chlorine on 
hand at all times an operator doesn’t 
have so much to worry about. 

Did I tell you how I introduced 
the chloramine process for water 
here? First, the Trustees let me get 
two dry feed machines. Instead of 
just a dose of alum by way of a con- 


crete solution tank and _ constant- 
level orifice box, I changed over to 
a measured dry feed for alum and 
also one for alkalinity and pH con- 
trol at the clear well. Second, I took 
an ancient chlorinator and put it to 
work as a prechlorinator. 

One of the old alum solution tanks 
provided a reserve water supply for 
the chemical feeders should the wash 
water tank run low. The other I used 
to mix batches of ammonium chlo- 
ride. This solution was fed through 
the old alum orifice box to a point 
ahead of the aerator nozzles. A good 
quick mix was thus obtained ahead 
of the prechlorination chamber. 
Later, because of corrosion, caused 
by the chloride, I switched to am- 


monium sulphate. I now have chlora- 
mines whenever I want them. The 
settling basins and filters have bene- 
fitted and I can safely cut down on 
postchlorination since the require- 
ments are less. Those odors and 
tastes aren’t going to get by if we 
can help it. 


I'll be waiting to hear from you 
again “Tom” and, believe me, your 
letters get passed around. We all ap- 
preciate them very much. 


“Hank.” 


P.S.: Oh yes, I forgot to tell you 
that we now have a real dry feeder 
for carbon, instead of a “gadget.” 





* Old photographs by courtesy of Nicholas 
S. Hill Associates, Engineers. 





A.W.W.A. 1940 Convention Dates Set 


April 21-25th 


Three Kansas City Hotels Named as Co-Headquarters Hotels 


An announcement made from A.- 
W.W.A. Headquarters late last 
month by Secretary Jordan, concern- 
ing the 1940 Convention to be held 
in Kansas City, Mo., sets the dates 
as April 21-25th, Sunday-Thursday 
inclusive. The early dates were se- 
lected because of the ideal weather 
usually experienced in Kansas City 
late in April. 

Three hotels closely located and 
all within two blocks of the Kansas 
City Auditorium have been named as 
co-headquarters hotels. These are the 
Phillips, President and Muehlebach, 
their respective rates being given 
below. 


The following paragraphs have 


been taken from Secretary Jordan’s 
release of July 25th. 


“All exhibits and technical sessions 
will be held in the Auditorium. This 
building is located just two blocks 
distant from the hotels. The exhibit 
facilities are equal—in many ways 
superior—to those at Atlantic City. 
The rooms available for meetings are 
definitely superior. 

J. Herman Smith, of the Hersey 
Manufacturing Company, South Bos- 
ton, Mass., will again be Exhibit 
Chairman. 

The spring meeting of the A.S.C.- 
E., which is also to be held in Kan- 
sas City, on April 17-19, makes it 
possible for members of the two 
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associations who travel some distance 
to make but one trip and attend both 
meetings. 

The three headquarters hotels have 
set aside 750 rooms for reservations 
by A.W.W.A. members. Ample 
housing facilities are available in 
other hotels for those who desire 
them. Early reservations guarantee 
satisfactory accommodations. 

The following room rates apply: 


Rooms Phillips President Muehlebach 
NONE svcicsineccens $2.50-5.00 $2.50-5.00 $3.50- 6.00 
IG cicccccnenie 4.00-8.00 4.00-6.50  5.00- 8.00 


Twin Beds ...... 6.00-8.00  5.00-8.00  6.00-10.00 

In writing for reservations, be sure 
to mention your A.W.W.A. mem- 
bership, since that will insure special 
handling. 
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SUBAQUEOUS STEEL OUTFALL SEWER LAKE-BOTTOM 
LINE FOR YPSILANTI SEWAGE-TREATMENT 
PLANT LAID BY THREE MEN 


ORKING only thirteen days 

(312 man-hours), three men 

were able to excavate for, 
lay, and backfill 960 feet of 16-inch 
steel pipe for an outfall sewer in a 
shallow lake at Ypsilanti, Michigan, 
in July, 1938. This sewer was con- 
structed as part of a P. W. A. project 
which included the construction of a 
Sewage Pumping Station and a Pri- 
mary Sewage Treatment Plant. Once 
it was necessary to suspend work 
for four days due to high water, 
but aside from that there was no 
difficulty of any sort throughout the 
entire construction of the outfall 
line. 

The sewer was constructed of 
15%” I.D. seamless tubing with 4” 
walls, shipped in 40-foot lengths. 
Dresser couplings of the long type 
were used to join the sections to- 
gether and both pipe and couplings 
were lined and coated with bitumin- 
ous enamel. 


Three Man Crew Handles the Job 


A foreman, a crane operator and 
one relief laborer were all the help 
used on the entire construction. 


A light weight one-yard shovel, 
which was used in excavation for 
the Sewage Treatment Plant, was 
also used for excavation of the out- 
fall sewer. However, for this work 
a drag line attachment was used and 
a half-yard bucket attached thereto. 
The half-yard bucket was preferred 
over the one yard bucket so as to 
reduce the strain on the cribs on 
which the crane worked. Two cribs 
or mats were used, each about five 
feet high and about fifteen feet 
square. They were constructed of 
6x6’s bolted together and crossed- 
braced with two thicknesses of 2” 
planking nailed to the top. A cable- 
sling was attached to each to assist 
in picking them up and moving them 
ahead. The crane worked about 17 
or 18 feet to one side of the line and 
dragged across it. (see photos and 
sketch) 


The sewer was laid on a uniform 
grade and the cut varied from six 
inches to four feet. At every hun- 
dred feet, the trench grade was 
checked by measurement below the 


*Shoecraft, 
ing Engineers. 


Drury and McNamee, Consult- 
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Crane Preparing to Launch One of the Cribs Used in Construction. Dresser 
Couplings in Foreground 


surface of the water on the station- 
ing line, the level of the water 
being determined daily from a bench 
mark on shore. 

As to the lake, the 


bottom was 


mostly gravel under six inches of 
silt. The average depth was five to 
six feet, the lowest point being seven 
feet deep. Therefore, the caterpillars 
of the crane were partially sub- 














Pipe String of First Seven Sections Floated Into Position. Relief Laborer 
Tightening a Coupling 
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i the water 
erged most of the time, 
— up to just under the floor 
of the crane during the one period 


of high water. 


How the Job Was Done 


All of the pipe was stored on the 
shore on a cribbing high enough so 
that they could be rolled onto a 
barge by hand. The first seven 
lengths were assembled with the 
assistance of the crane, which was 
or. the shore. A cap was left on each 
end and the string of pipe was left 
floating for the five days during 
which time the crane was excavating 
for the line. During this time there 
was no perceptible infiltration into 
the line. After the crane finished ex- 
cavating for the first seven lengths, 
the line was floated into position. The 
shore-end had to be accurately lo- 
cated, as a manhole was to be built 
there. The crane picked up the out- 
shore or seventh length and the cap 
was taken off. Then the crane low- 
ered the pipe until the bottom of it 
was just under water. The water 
flowed to the vented shore end which 
sank immediately. The crane then 
raised the seventh section and a raft, 
with a chainfall mounted on a cross- 
frame at each end, was centered over 
the pipe and took the load, keeping 
the end out of the water at all times. 
(see sketch) No more water was 
allowed to enter the pipe, so as to 
keep it more buoyant and not over- 
stress the joints. 

The crane then proceeded to ex- 
cavate for the next length of pipe. 
When it was completed, the barge, 
which was fitted with an outboard 
motor, brought out the next length 
of pipe. The coupling and one ring 
was slipped on the last completed 
section and the other ring slipped on 
the new section. The crane then tilted 
the outer end of the new length, and 
by chainfalls the section of the 
coupled pipe was lowered, until the 
two pipes were in a straight line. In 
this position the two sections of pipe 
were easily joined, and the coupling 
bolts tightened by the relief laborer. 
It will be noted that the entire joint 
was made above water with almost 


Method of loading 
f re oxo Serge. 





SUBAQUEOUS STEEL OUTFALL SEWER LINE 


























In This Picture is Seen the Pipe Raft (left) and the Chain-fall Raft Straddling 
and Holding Up the End of the Line. The Crane is Excavating Trench for 
Next 40-ft. Long Pipe 


See sketch. 


as much ease as if the pipe were on 
the ground. The time required to 
bolt up the couplings averaged about 
15 minutes each. 


After the joint was completed, 
with the crane still holding the new 
section, the chainfalls on the raft 
were lowered until the crane took 
the entire load. Next, the crane low- 
ered the pipe until the end was about 
three feet above water; the raft was 
then moved ahead, the sling was 
placed and the chainfalls were tight- 
ened, taking the load, and the crane 
was then free to start excavating 
for the next length. The remaining 
lengths of pipe were laid in a similar 
manner. The last pipe was left with 
an unsupported length of twenty feet 
projecting into an old river channel, 
which was about twelve feet deep. 
The grade of the pipe was then 
checked and the trench backfilled by 
the crane as it moved back to shore. 
This took a day and a half. A coffer- 
dam was built around the shore-end 
of the pipe. The resulting hole was 
then pumped dry, the manhole built 
and the cap taken off of the pipe. 











Since Dresser Couplings made it 
possible to make tight joints above 
water prior to lowering, it was not 
felt necessary to test on completion 
for leakage. The simplicity of the 
whole operation made it unnecessary 
to use a diver at any time. 


The Flexible Couplings 


The Dresser Couplings, which ap- 
pear in front of the crib in one of 
the pictures, consist of a steel sleeve, 
or center-ring as they are commonly 
known, two endless rubber-compound 
gaskets, two end rings known as fol- 
lowers, and nine long bolts. When 
the bolts are tightened the gaskets 
are compressed between the pipe sur- 
face and the flared ends of the center 
rings by the follower rings. Only 
plain end pipes are required with. 
these couplings. 

Mr. George Stuart, who installed 
the sewer, was sub-contractor; 
Strandberg & Spencer, Inc., of Chi- 
cago, Ill., were the general contrac- 
tors, and Shoecraft, Drury & Mc- 
Namee of Ann Arbor, Mich., were 
the consulting engineers. 
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Sketch Depicting Method of Handling and Laying the Ypsilanti Outfall Sewer 
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“WHY KANSAS CITY?” 


HE choice of Kansas City as the 1940 Convention 

City of A.W.W.A. has been rather loudly and 

openly questioned by many members, and criticized 
by not a few—particularly by those who have to their 
credit a large number of conventions attended. The un- 
popular selection was made by the Convention Place 
Committee, the recommendation of which was accepted 
and unanimously approved by the Board of Directors. 
Such was done, however, only after hearing the reasons 
for the choice painstakingly presented and explained, 
because the recommendation came somewhat as a sur- 
prise to many on the Board. 

In the July number of the Journal of A.W.W.A. 
Secretary Jordan has explained in part the reasons be- 
hind the selection of Kansas City. In addition, this 
metropolis of the 


Place Committee had before it—a map produced by 
a long-range visioned Secretary who believes that jf 
Mohamet cannot go to the mountain, the mountain 
should be taken to Mohamet. In this instance, “Mo- 
hamet” being the water works operator and the “moun- 
tain” A.W.W.A., it is evident that within easy and 
inexpensive travel distances of Kansas City there are 
more Mohamets than the Mountain is content to let go 
‘“mountainless.” Regarding the numbers, we might call 
these “fractions” (shown state by state) proper and 
improper fractions. Those which are “proper” have a 
denominator greater than the numerator—the upper 
figure being the number of cities in the state of more 
than 2500 population and the denominator being the 
number of A.W.W.A. members within that state. With 
the exception of 





mid-west enjoys a © etal 
fine recent history 
in respect to attend- 
ance records of as- 
sociation conven- 


held. 


Furthermore, 


tions there 


words from “‘satis- 
fied customers’”’ 
concerning the un- 
excelled Auditori- 
um facilities and 
comfort, for those 
who exhibit equip- 
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ment and materials 
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OOMImION OF CANADA 


Colorado, Indiana 
and Illinois the pic- 
ture for the states 
within the 600 mile 
zone of the Con- 
vention City of 
1940 is an exceed- 
ingly improper one, 
as the fractions in- 
dicate. 

If for the sake 
of this story we 
may call water 
works operators 
and managers on 
the outside of A. 


SCALE-MILES 


o 100 200 300 400 








go to learn about sat 

such, and those who wish to attend technical sessions 
and committee meetings as comfortably as circumstances 
permit, constituted evidence which bore much weight. 
The cluster of first class hotels, located closer to the 
Auditorium than were those occupied at Atlantic City 
offering attractive rates, carried a goodly share of influ- 
ence. And, the performance reputation of the Kansas 
City Convention Bureau was another “spike” which 
counted. 

However, from the standpoint of the best interests of 
A.W.W.A., explicitly, the geographic location of Kansas 
City seemed to be the principle answer to the question— 
“Why Kansas City?” 

This part of the story is most easily told by a look at 
the accompanying study map which the Convention 
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W.W.A., but ben- 
efitting (know it or not) from its good work, “the Heath- 
en,” then there is much missionary work needed in 
that area into which the Association is going in 1940 
for the first time in its history—admittedly to bring in 
new faces and to best serve the greatest numbers, so- 
cially as well as technically. Only time will prove the 
wisdom of those who guide A.W.W.A.—or their mis- 
take—in having chosen Kansas City. We believe that 
loyal members will agree that there was a major reason, 
supported by several less major but important reasons 
to those who must make conventions “click.” 








65 








Two 10,000 CFM, 712 lb.-400 RPM gas engine driven blowers re- 
cently installed at the Cleveland Southerly Plant, Cleveland, Ohio. 
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substantial savings in operating costs. 


HOW FERRISUL WORKS 
Precipitating Dosages—Through floc formation in primary 
tanks, Ferrisul corrects grease problems effectively and de- 
creases the suspended solid load on the filter bed. This 
gives more efficient oxidation of settled sewage flowing 
through the bed. Ferric floc in the filter acts as a catalyst in 
the interchange of oxygen. 

The ferric compound, through its reduction to ferrous, 
provides oxygen for organic matter present. In the presence 
of air, ferrous again becomes ferric and the process con- 
tinues in this cycle. 


roblem—get the facts about Ferrisul. Your request will 
late full details. 

MONSANTO CHEMICAL COMPANY, Merrimac 
Division, Everett Station, Boston, Massachusetts. 


MonsANTo CHEMICALS 


SERVING INDUSTRY...WHICH SERVES MANKIND 


FERRISUL FOR WASTE AND 
SEWAGE DISPOSAL 
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Until you're Ready to Use it 


No roof or tarpaulin is 
needed to guard Tegul-MIN- 
ERALEAD against storm or 
flood @ The ingot ISN’T 
HURT BY WATER @ These 
10 lb. blocks are EASILY 
HANDLED and shipped @ 
COMPOSITION CAN'T 
CHANGE under jolting in tran- 
sit @ Tegul-MINERALEAD 
makes PERMANENTLY 
TIGHT, trouble-free joints, 
amply able to withstand any 
vibration @ JOINTS HEAL 
ALMOST AT ONCE. Trenches 
can be back filled and traffic 
hazards cleared up @ Send 
for more information. The 
ATLAS MINERAL PRODUCTS 
Company of Pa., Mertztown, 
Pennsylvania. 
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For Incineration of 


SEWAGE SLUDGE, 
SCREENINGS, 
GROUND GARBAGE 


Operation is without auxiliary 
tuel—odorless! 


@ SEPARATE DRYING AND 
INCINERATING ZONE. 


@ FLEXIBLE AND AUTOMATIC 
TEMPERATURE CONTROL. 


ALL GASES COMPLETELY 
DEODORIZED. 

RESIDUE UNIFORM, INERT, 
NON-OFFENSIVE ASH. 


OPERATING RESULTS 
POSITIVE AND LOW IN COST. 
INSTALLATIONS AT 
Niagara Falls, N. Y. 
Milwaukee, Wis. 

Lansing, Mich. 
Raritan, N. J. 


MULTI-ZONE FURNACES 


Embody Greatly Improved Principles of 
Multiple Hearth Operation 


UNDERPINNING & FOUNDATION CO., Inc. 
155 East 44th St. 
NEW YORK. N. Y. 














EQUIPMENT NEWS 


At Last—a Successful Glass 


@ An entirely new kind of a pump—the 
Nash Glass Centrifugal—has been an- 
nounced by the Nash Engineering Com- 
pany. cee | 

The new pump has the mechanical ad- 
vantages of metal, with the smoothness and 
resistance to wear and chemical attack 
possessed by glass. The above cuts show 
the all-glass impeller and casing and the 
completely assembled unit, with its metal 
protective casing and splash and fume 
proof motor. 

Bidding fair to be the answer to the 
chemical and sanitary engineer’s prayer, it 
is a long needed “tool” in the handling of 
acids, ferric chloride and the like—hot or 
cold. The pump proper is constructed of 
“PYREX” heat and shock resisting glass 
which is not affected by temperatures up to 
150°F. in standard design or 200°F. in spe- 
cial design. 


Pump (A Nash-Corning 
Production 


Through port holes in the protective 
casing, the glass pump may be seen through 
and solution being pumped and pump oper- 
ation inspected at will. The unit may be 
laid open and reassembled in simple and 
quick fashion. In reassembly the proper 
adjustment is said to be practically auto- 
matic, due to spring tension on the bolts, 
Likewise, pressure is automatically relieved 
if such mounts, for any reason, to a point 
where the glass casing proper might be in 
danger of fracture. 


Conceived by the Corning Glass Works, 
designed and manufactured by NASH, 
this production, combining the skill and 
experience of two such specialists, is espe- 
cially worthy of note. For a bulletin thor- 
oughly describing this pump, write The 
Nash Engineering Co., South Norwalk, 
Conn. 








Corporation Cock with Mushrooming Alloy Bushing 














@ In an issue some months ago appeared 
an announcement of a new “Adaptor 
Bushing,” of novel qualities, and especially 
designed for inserting corporation cocks 
in thin walled pipes, such as steel pipes. 

Its full characteristics were not as 
clearly understood from the manufacturer’s 
announcement as might have been, so we 
are “repeating” with a further description 
of this interesting soft lead-alloy non- 
corrodible bushing. In fact it appears to 
have advantages in connection with thick 
walled pipes also. 

The little bushing turns up by hand 
only a short way on the tapered thread of 
the corporation cock. (See cut.) On the 
inside are tapered threads, on the outside 
the threads are straight. In inserting the 
cock into the threaded hole in the main 
the bushing enters first and runs down to 
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the stopping shoulder or bead. Then the 
cock is turned in to the desired depth. In 
that operation the alloy is compacted into 
the tap-hole threads by the wedge action 
of the tapered cock, which causes the 
lower end of the bushing also to flare or 
mushroom out on the inside of the pipe. 
(In tests they have held against pressures 
up to 2600 Ibs.) 

In addition to the clinching effect, the 
alloy is said to be so passive as to pre- 
clude corrosion created by galvanic action 
frequently experienced between two dis- 
similar metals such as copper and zinc or 
brass and iron. It makes a more flexible 
connection in addition. 

This little clincher-bushing, known as 
the Barrett “Adaptor-Bushing” is made 
by The Cleveland Brass Mfg. Company, 
Cleveland, Ohio. 
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Handy Chlorine Pack 


@ Proportioneers, Inc., of Providence, 
R. I., are offering a new handy sized pack- 
age of Calcium Hypochlorite for use by 


operators of small plants, sanitarians, 


health officers, etc. 





Showing no favorites, Proportioneers 
places in the pack two bottles, one con- 
taining 6 ounces of Mathieson’s “H.T.H.” 
and the other 6 ounces of Penna. Salt’s 
“Perchloron”. 

The idea behind the “Pro-Chlor” Handy 
Pack is the hypochlorite will be used be- 
fore possible loss of strength, thus it may 
become overall more economical than hypo- 
chlorite purchase in larger containers. The 
6 ounce idea is that one bottle in 30 gals. 
of water makes a 1/10th% chlorine solu- 
tion. Further, with each Chloro-Feeder 
goes a “Pro-Chlor” pack, so that the oper- 
ator may determine which of the two high 
test hypochlorites is most to his liking. 

This little pack should prove highly use- 
ful in emergencies and in the back end of 
the cars of sanitarians, public health engi- 
neers, health officers and others. 

It strikes us, however, that a pill vial, 
in addition, might have been filled with 
capsules containing dosages of hypochlorite 
for treating say 40 gals. of water with 1 
part available chlorine, or a barrel with 
0.75 parts. 


The “Royer Jr.” Shredder— 
Mixer—Loader 


@ The weil known Royer Shredder, for 
preparing sludge cake for effective spread- 
ing as a soil improver or fortifying with 
chemicals to produce a low cost fertilizing 





compost, is now available in a smaller 
size. The “Royer Jr.” has just been an- 
nounced by the Royer Foundry and Ma- 
chine Co. 


Lighter in weight and lower in cost, the 
smaller model retains all the features of 
larger machines and has been designed with 
a sludge shredding capacity representing 
all that one man can shovel into the hopper. 
The shredded sludge cake or compost is 
subject to discharge into trucks direct, into 
bins or on piles, by adjusting discharge de- 
flector hood shown above multi-spiked high- 
speed shredding belt around the pulley. 

























Mounted on a single pneumatic tire the 
270 pound machine is readily wheeled by 
one man. It has a capacity of 3 to 4 cu. 
yds. of shredded compost or sludge cake 
per hour, and is reasonably priced. 

For details write Royer Foundry & Ma- 
chine Co., 158 Pringle St., Kingston, Pa. 





New Welding Blowpipe For 
Heavy Duty 


@ The Linde Air Products Co. offers an 
improved “Oxyweld” Heavy-Duty Weld- 
ing Blowpipe for welding and _ heating 
ranges above those which the ordinary 
blowpipe will handle. 

Its applications cover a wide range, in- 
cluding tank fabrication, bending large 
and small steel pipes, forging, straighten- 
ing and numerous other “smithing” opera- 
tions requiring intense localized heat over 
a sufficient area. The blowpipe can be 
utilized for lighter work. 

For literature on Oxyweld Heavy Duty 
Blowpipes (Type W-26) address—The 
Linde Air Products Co., 205 East 42nd 
St., New York City. 





“Ferri-Floc” a New 
@ Tennessee Corporation of Atlanta, Ga., 
and Lockland, Ohio, announce an improved 
ferric iron coagulant for which the trade 
name “FERRI-FLOC” has been chosen. 


_The material is a ferric sulphate, espe- 
cially adaptable for use in water and sew- 
age treatment, sludge conditioning and 
trade waste purification. While we have 
at this writing no exact information as to 
the percentage of iron which “Ferri-Floc” 
contains, the feature which is stressed is 
its stability in storage and its complete 
solubility in cold water. These two proper- 
ties make it feasible to feed “Ferri-Floc” 
in the ordinary dry feeding machines, no- 
wise different from the feeding of filter 


Ferric Coagulant 


alum. There is no necessity for control of 
ratio of chemical to solution water in order 
to maintain temperature and efficient dis- 
solving reactions and complete availability 
of its iron content. 

Further claims are that it will neither 
take up or lose water in storage, or when 
exposed to wet or dry atmospheres. The 
iron being oxidized, there is no necessity 
of exact chlorine control to insure absence 
of residual iron in the treated water, etc. 


The folder offers liberal samples for 
trial or comparison with other coagulants. 
For description of “Ferri-Floc”, or infor- 
mation, write The Tennessee Corporation, 
Atlanta, Ga. 


poLTaLiny 
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Sewage Disposal Plant, Pueblo, Colo. 
Engineers—Black & Veatch, Kansas City, Mo. 
Contractors—Thos. Bates & Son, Denver, Colo. 
Schwartz Construction Co., Colorado Springs, Colo. 


LEAN MIXES EASILY 
PLACED WITH POZZOLITH 


® A report from the Pueblo Sewage 
Disposal Plant project states, ‘‘Ap- 
proximately 714% more fine and 
coarse aggregate was used than on 
previous work with the same ma- 
terials, and with practically no dif- 
ference in 28-day age strengths... 
a slump of 2 inches was obtained 
with the use of Pozzolith as compared 
with a slump of 34" for the same 


mix without Pozzolith.”’ 


Lean mixes, used to control shrink- 
age and heat, are made easily 
placeable with Pozzolith with no 
honeycombing or water gain . 
benefits which are advantageous for 
YOUR projects. Send for full 
information today. 


PROOF OF EXTRA DURABILITY 


Pozzolith concrete is 
durable concrete! 200 
cycles of freezing and 
thawing prove the 
greater durability im- 
parted to concrete by 
Pozzolith. Pozzolith 
concrete lost only 2% 
in weight . . . plain 
concrete lost 22.9%! 





Send for full information to 


THE MASTER BUILDERS COMPANY 
Cleveland, Ohio 


In Canada: THE MASTER BUILDERS Co., Ltd. 


Toronto, Ontario 


MASTER“ 
BUILDERS 






















Simple to Use « Low in Cost 


IN SLUDGE CONDITIONING — Better 
Performance at reduced cost, including 
that of dewatering equipment. Boosts 
filtration rate. 


In COAGULATING SEWAGE —Flexi- 
bility to handle plant overloads. Greater 
removal of suspended solids. Improved 
effluent. 


In WATER FILTRATION —A practical 
and economical coagulant, giving quick 
forming, fast setting floc. 


INNIS, SPEIDEN & CO. 


LIBERTY STREET. NEW YORK. N. Y 


Cleveland 


Gloversville, N. Y 








FREE 


A six day trial of an OK 
Sewer Cleaning Machine 


Consider: We would be out 
of business long ago if the 
OK Sewer Cleaner did not 
sell itself under this offer 
for we have been merchan- 
dising one equipment under 
this plan for many years. 


Under this plan you BUY— 
no high pressure salesmen 
at your elbow to force de- 
cision—the machine must 
meet the rigid requirements 
of your needs. And you 
make the decision. 


You have nothing to loose 
—a favorable decision to 
accept the trial offer may 
save money, time and will 
assure service satisfaction. 


Write today. 


CHAMPION CORPORATION 


4714 SHEFFIELD AVENUE 
HAMMOND, IND. 











The “Gyrometer” by Simplex 


@ Simplex Valve and Meter Co. an- 
nounces something distinctly new in meteri- 
zation. It is the “GYRO-METER”. 

The Totalizing “Gyrometer” puts to use 
force developed from a Gyroscopic couple. 
The force generated varies as the square 
of the speed of revolution of the Gyro unit 
(shown beneath the totalizing unit in 
sketch), when being driven by a shaded 
pole motor. 

The velocity head of the Venturi tube, 
orifice or Pitot tube, when transmitted to 
the diaphragm of the totalizing instrument, 
exerts upon a simple lever a pull propor- 
tional to such head. The resulting move- 
ment is in turn balanced perfectly by the 
Gyro-couple force acting on the other end 
of the lever. 


Instrument 
Wiring 


Fulcrum 
Midget Motor 


Totalizing 
Counter 
Switch 
Ball Bearing 
Preloaded 
Sprin — —— - 
s Gyro Unit 
Diaphragm Revolves About A-A 


Chamber —— -—-~ 
; Ball Bearing 


Since the liquid flow, varies as the square 
root of the diaphragm head, and the motor 


Velocity Head || 
Pulls 


Pressure 
Tebes — —— 


Venturi Tube 
As \ 
Primary Oevice 


speed varies as the square root of the 
Gyro-pull, the angular velocity of the 
motor shaft will be proportional to the 
velocity of fluid flow when the two forces 
are in balance about the lever fulcrum 
Thereby, the product of angular velocity 
and time, (revealed by a counter geared 
to the Gyro motor shaft), also becomes 
proportional to the total flow of liquid 
through the metering unit during the same 
period of time. 


A unique property of the “Gyrometer” 
is its ability to compensate for usual de. 
partures from the flow law at low dis- 
charge rates. Thereby, totalization cop. 
tinues with accuracy over a wide range of 
flow. In contrast to other meter instry- 
ments, the diaphragm moves but a few 
thousandths of an inch in order to actuate 
the motor switch. Thereby, the transfer of 
liquid through the pressure lines between 
meter and instrument becomes of insignifi- 
cant amount, even for complete changes in 
flow rate from zero to maximum and back 
to zero. This last attribute extends the 
length limitations of connecting piping be- 
tween water and instrument; also reduces 
the diameter necessary. Accumulation of 
sediment in the instrument chamber is 
thus precluded. The “Gyrometer” may also 
be actuated by the Simplex Air Differ- 
ential System when measuring liquids not 
suitable for pipes or meter chambers. 


To obtain a more exact description of 
the unique “Gryometer’”, listing other ad- 
vantageous features, a copy of Bulletin 
120 will be sent for the asking by Simplex 
Valve and Meter Co., 68th and Upland 
Sts., Philadelphia, Pa. 





Super-Service Fittings by 
Dresser 


@ Dresser Company announce a new line 
of SUPER-SERVICE Fittings. What the 
features of improvement are over pre- 
viously available union end friction-type 
Dresser fittings, in small diameters, is not 
readily discernable, unless the “Super” fit- 
tings have been made more serviceable by 
meeting the following claims appearing in 
the recent news-release from the manufac- 
turer. These include: Extra heavy body 
construction; reserve sealing power for 
quickly making tight joints on undersized, 
corroded or out of round pipes; “stab” fit, 
which makes disassembly unnecessary prior 
to installation; availability in regular and 
long bodies. 


Dresser fittings of the union-end type, 
although originally designed for quick, 
bottle-tight and economical work in repair- 
ing or renewing service lines, installing 
meters, temporary lines of new or salvaged 
pipe, etc—they have likewise been used 
effectively in new construction, particularly 
where dismantling for cleaning or inspec- 
tion may be desirable; and where vibration 
or deflection from settling, etc., isa factor. 


For a catalog listing the full line of 
Regular and Long “Super-Service” coup- 
lings, ells and tees, write Dresser Mfg. 
Co., Bradford, Pa. 
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POSITION WANTED 





Sanitary Chemist—Desires position in 
a sewage or waterworks plant. Record 
—Chief Chemist of Chemical Treatment 
Sewage Plant, 2 years; Chemist and Bac- 
teriologist for Illinois State Water Sur- 
vey, 2 years; U. of Illinois graduate— 
B.S. in Chemistry; graduate in sewage— 
2 yrs. Age—28; married; available at 
once; go anywhere; reasonable salary.— 
Address “S.C.,” c/o Water Works & 
Sewerage, 155 East 44th St., New York. 





Superintendent or Chemist: Water or 
Sewage. Experience 10 years Chemist in 
Charge of large water treatment plant, 
1% years Engineer of small group of 
private water companies. Age 38, mar- 
ried, excellent references. Address “E.L. 
B.” care Water Works & Sewerage, 155 
East 44th St., New York City. 














WITH THE MANUFACTURER 


W. D. Sizer Becomes Worth- 
ington’s Executive Engineer 


@ William D. Sizer (“Bill” to his many 
friends) has recently been stepped up from 
the position of Engineer in Charge of 


Dr. C. R. Payne Becomes 
Atlas Vice-President 


Other Technical and Sales 
Staff Additions 


@ Atlas Mineral Products Co. of Mertz- 
town, Pa., announces that Dr. C. R. Payne, 
for the last four years Director of Re- 
search for the company, has been elected 
a Director and Vice-President of the com- 
pany. Dr. Payne for 7 years before taking 
charge of research for Atlas was associ- 
ated with Mellon Institute of Industrial 
Research. He was responsible for the de- 
velopment of “Tegul-Mineralead” and 
other “Tegul” jointing and bonding com- 
pounds featured by Atlas. 

Also it is announced that Dr. Raymond 
B. Seymour, for some time connected with 
Goodyear Tire and Rubber Co., comes to 
the Research Department of Atlas. Dr. 
Seymour will devote his efforts to the de- 
velopment of corrosion proof structural 
materials. 

In the Chicago area A. M. Younger has 
recently been placed in charge of sales for 
“The House of Jointing Materials”, with 
headquarters at 7827 South Shore Drive, 
Chicago. 





“Infilco” Moves General 
Offices 


@ The administrative and sales offices of 
International Filter Co. have been moved 
from Chicago’s loop district to the ccm- 
pany’s factory in Chicago. This move was 
made, according to President P. N. Engel 
to more effectively coordinate werk cf 
the administrative, sales, enginecring and 
production departments. 

All manufacturing operations now are 
confined to the first floor of the main 
plant building, and to a new structure 
erected during the past year. The engi- 
neering, service, development, and pro- 
duction departments are located on the 
second floor. The third floor has been 
completely remodeled to accommodate 
sales and advertising offices, the labora- 
tcries, and the executive offices. 

The new office address becomes, there- 
by, the same as that of the plant—325 
West 25th Place, Chicago. 





Stanley Jenks Joins Welsbach 


@ Stanley Jenks, formerly editor of 
“GAS,” and utility sales executive, has 
joined the staff of the Welsbach Company 
of Philadelphia. 

Welsbach owns and operates Ozone 
Processes, Inc., manufacturers of equip- 
ment generating ozone electrically for 


water sewage and industrial waste treat- 
ment under the Daly patents. Also included 
in the Welsbach group is Kitson Com- 
pany, manufacturers of gas stops for high 
and low pressures, meter connections, shut- 
off and temperature and pressure relief 
valves. 


Worthington’s Centrifugal Engineering 
Division to that of Executive Engineer 
in charge of all engineering at the Har- 
rison works of the company. A graduate 
of Virginia Polytechnic Institute, he has 
been connected with Worthington since 
1920. 


In the same announcement from H. C. 
Ramsey, Vice President of Worthington, 
notice has come of the promotion of B. R. 
McBath to Engineer in Charge of the 
Centrifugal Division. 





Northrop & Co. to Represent 
H. W. Clark Co. 


@ H. W. Clark Co., Mattoon, Ill, an- 
nounces the appointment of Northrop & 
Company, Inc., 50 Church Street, New 
York, as exclusive sales representatives 
in the eastern states. Northrop & Co. will 
handle inquiries and distribute literature 
covering the Clark line of Meter Boxes, 
Valve Casings, Meter ‘Testers, Meter 
Yokes, Service and Valve Boxes, Munici- 
pal and Special Castings. 
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SD. J. Erikson Appointed Vice 


President in Charge of Sales 
For Hagan Corporation 
@D. J. Erikson 


was recently ap- 
pointed Vice Presi- 
dent in Charge of 
Sales for Hagan 
Corporation and its 
subsidiary com- 
panies, Hall Labor- 
atories, Inc., The 
Buromin Company 
and Calgon, Inc. 


The appointment 
came as a promotion 
to Mr. Erikson, who 
for a number of 
years has been serving in other capacities 
with Hagan—Assistant to the President, 
Sales Manager of Calgon, Inc., and Hagan 
Automatic Combustion Control. 


He will have charge of sales of the 
Hall Laboratories System of boiler water 
conditioning; Buromin, for boiler water 
conditioning ; Calgonite, for hotels, restau- 
rants, clubs, hospitals, etc.; Calgon for its 
various applications in the laundry, dairy, 
food, textile, leather, paper industries and 
the water supply field for prevention of 
scaling up of pipes with lime salts and 
corrosion suppression—the last being the 
most recent attainment in hexameta-phos- 
phate treatment. 











D. J. Erickson 








Which Primary Element? 
VENTURI TUBE, FLUME, WEIR, 
ORIFICE, OR NOZZLE 








The primary element for your metering applica- 
tion should be selected not arbitrarily but by the 
requirements to be fulfilled and bytheeconomic . 
considerations entering into the installation. 


Sewage and sludge are often, though not always, 
measured by Venturi Tubes, Flumes, or Weirs. 


Water may be satisfactorily measured by any 
type of primary element. Factors such as the 
cest of pumping, the pressure and the size of 
pipe or channel usually dictate the device used. 


Steam is usually measured by the Bailey Orifice 
or Flow Nozzle. 

Bailey Meter Company holds no brief for any 
particular primary element, its only interest is 
in making sure that the user secures the highest 
accuracy and reliability at the lowest expense. 


Detailed information on the advantages of various types 
of primary elements furnished on request. 


MU-18 


BAILEY METER COMPANY 
1072 IVANHOE RD., CLEVELAND, ©. 


7 Bailey Meter Company Limited, Montreal, Canada 


WatER Works & SEWERAGE, AucustT, 1939 









sl 
ye 


PROVIDES 


lesitive Clrsure 


A valve must provide positive clo- 
sure, even after years of service in 
the open position. The best valve 
guarantees this effect with wide, self- 
releasing 30° angle wedges, and flex- 
ible-action gates which automati- 
cally adjust themselves to seats. 

The best valve also assures smooth, 
positive operation by unwedging and 
freeing gates before raising, wedging 
them only when they are directly 
opposite ports. It cleans itself and 
has no internal guides to cause foul- 
up; it allows ready replacement of 
parts through ample tolerances. 

Only the parallel seat, double 
wedge type slide gate valve provides 
all these essential benefits. This prin- 
ciple, developed and perfected by 
Ludlow, has been the universally 
accepted construction in all water { 
works valves for nearly three-quar- 
ters of a century. 

Information free on request. 























LUDLOW 
PRINCIPLE 


LUGEOW 


MFG-CO- 
TROY: N°:Y- 


VALV 
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MEETINGS SCHEDULED 


Aug. 24-25—Du.utu, Minn. (Hotel Duluth) 
Minnesota Section A.W.W.A. Sec’y-Treas., R. M. Finch 
W. & T. Co., 416 Flour Exchange, Minneapolis, Minn, — 
Sept. 7-8—University oF Vircinta (Monroe Hall) 


Virginia Section A.W.W.A. Sec’y., H. W. Snidow State 
Dept. of Heaith, Richmond, Va. 





| Sent. 12-15—MonvrreaL, Quesec (Hotel Windsor) 
New England Water Wk’s. Ass’n. (Annual Conven- 
tion). Sec’y, Frank J. Gifford, 613 Statler Bldg., Boston, 





Sept. 14-15—Rapip City, S. D. (Hotel Alex Johnson) 
South Dakota Water and Sewage Works Conference 
Sec’y. W. W. Towne, State Board of Health, Pierre 
So. Dak. : 


Sept. 15—Wiutpwoop, N. J. 
South Jersey Assn. Water Superintendents (4:00 P.M.) 
a fe Walter Spencer, 2707 Bethel Ave., Merchantville 
N. J. ; 
Sept. 16—LaKe Weown, N. J. (The Grove) 
New Jersey Sewage Works Association (lst Annual Clam- 
bake). Sec’y. John R. Downes, Bound Brook, N. J. 


Sept. 18-19—Denver, Coro, (Shirley-Savoy Hotel) 

Rocky Mountain Section A.W.W.A., Sec’y., B. V. Howe, 
State Office Bldg., Denver, Colo. 

Sept. 18-20—Jounstown, Pa. (Hotel Fort Stanwix) 
Western Pennsylvania Section A.W.W.A., Sec’y., E. P. 
Johnson, 418 Flannery Bldg., Pittsburgh, Pa. 

Meeting Jointly with 
Western Section Pennsylvania Water Works Operators 
Ass’n. Sec’y I. M. Glace, 22 So. 22nd St., Harrisburg, Pa. 
Sept. 20-22—Lansinc, Micn. (Olds Hotel) 
Michigan Section A.W.W.A. Sec’y. M. N. Gerardy, Water 
Board Bldg., Detroit, Mich. 
Meeting Jointly with 
Michigan Conference Water Purification. Sec’y-Treas., R. 
J. Faust., Michigan Dept. Health, Saginaw, Mich. 
*Sept. 22-23—Dicx1nson, N. D. 


North Dakota Water & Sewage Conference. Sec’y-Treas., 
L. K. Clark, Bismarck, N. D. 


Sept. 29-30—WincHENDON, Mass. (Toy Town Tavern) 
New England Sewage Works Association. Sec’y-Treas., 
LeRoy W. VanKleeck, State Dept. of Health, Hartford, 
Conn. 

Oct. 3-4—To.epo, O. (Commodore Perry) 
Ohio Conference on Water Purification. Sec’y. Thos. R. 
Lathrop, State Dept. of Health, Columbus, O. 

Oct. 5-6—Reaptnc, Pa. (Berkshire Hotel) 
Four States Section A.W.W.A. Sec’y-Treas., Carl A. 
Heckmer, Washington Sub. San. District, Hyattsville, Md. 

Oct. 5-6—To.repo, On10 (Commodore Perry Hotel) 
Ohio Conference on Sewage Treatment. Sec’y-Treas., B. 
M. McDill, Dept. of Health, Columbus, Ohio. 

Oct. 6-7—OLEAN, N. Y. 
New York State Sewage Works Association. Sec’y-Treas., 
A. S. Bedell, State Dept. Health, Albany, N. Y. 





Oct. 9-11—PivtspurcH, Pa. (Hotel Wm. Penn) 
American Public Works Association, Exec. Director, 
Frank W. Herring, 1313 East 60th St., Chicago, Il. 








Oct. 11-13—Kansas City, Mo. (Hotel President) 
Missouri Valley A.W.W.A. Sec’y., Earl L. 
University of Iowa, Iowa City, Ia. 

Oct. 12-13—Cuicaco, Itt. (Congress Hotel) 
Central States Sewage Works Ass’n. Sec’y., W. H. Wisely, 
State Sanitary Board, Springfield, IIl. 

*Oct. 12-14—Morcantown, W. Va. (Morgan Hotel) 

West Virginia Section A.W.W.A. & West Virginia Con- 
ference on Water Purification (Joint Meeting). Sec’y.- 
Treas., J. B. Harrington, State Dept. Health, Charleston, 
W. Va. 

Oct. 16-19—Darias. Texas (Adolphus Hotel) 

Southwest Section A.W.W.A. Sec’y-Treas.. Lewis A. 
Quigley, 3320 West Berry St., Fort Worth, Texas. 
*(NOTE: Change in dates from previous listing.) 


Waterman, 
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| Oct. 17-20—PirTsBuRGH, Pa. (Hotel William Penn) 
American Public Health Association. (68th Annual 
Meeting.) Exec.-Sec’y., Dr. Reginald M. Atwater, 50 
West 50th St., New York City. 





sin 

Oct. 18-20—ATLANTIC Crry, N. J. (Hotel Haddon Hall) 
Pennsylvania Water Works Association. (Annual Meet- 
ing.) Sec’y., F. Herbert Snow, 507 Telegraph Bldg., 
Harrisburg, Pa. . 

Oct. 19-20—HAMILTON, Ont. (Royal Connaught Hotel) 
Canadian Institute on Sewage & Sanitation. Sec’y-Treas., 
A. E. Berry, Ontario Dept. of Health, Parliament Bldgs., 


Toronto, Ont. 

Oct. 20-21I—AtLantic City, N. J. (Claridge Hotel) 

New Jersey Section A.W.W.A. Sec’y., H. N. Lendall, 
Rutgers University, New Brunswick, N. J. 

Oct. 25-28—SAN Francisco, CALF. (Fairmont Hotel) 
California Section A.W.W.A. Sec’y-Treas., Burton S. 
Grant, Civil Engr., Bureau of Water, Los Angeles, Calif. 

Oct. 30-Nov. 1—Osukosu, Wisc. (Hotel Raulf) 

Wisconsin Section, A.W.W.A. Sec’y-Treas., Leon A. 
Smith, Supt., Water Dept., City Hall, Madison, Wisc. 

Nov. 2-3—Utica, N. Y. (Utica Hotel) 

New York Section A.W.W.A. Sec’y., R. K. Blanchard, 50 
West 50th St., New York City. 

Nov. 6-8—CHARLOTTE, N.-C. 

North Carolina Section A.W.W.A., Sec’y., R. S. Phillips, 
206 Dacian Ave., Durham, N. C. 

March 20-22 (1940)—Trenton, N. J. (Hotel Stacey Trent) 
New Jersey Sewage Works Association (Silver Anniver- 
sary). Sec’y-Treas., Paul Molitor, Jr., P.O. Box 374, Mor- 
ristown, N. J. 


CATALOGS AND 
LITERATURE 


“Instrumentation of Modern Water and Sewage 
Plants” is the subject of two new bulletins from 
Foxboro. 

Bul. No. 232, devoted to “Modern Sewage Disposal,” 
presents a basic flow diagram, which uniquely remains 
in front of the reader across the top while the pages 
turned contain illustrated description of the transmitting, 
indicating and recording instruments involved at the 
points indicated on the flow diagram. Such are for 
flow (air and liquid), liquid level, temperature, loss 
of head, pressures, vacuum, etc. Also a pH indicating 
and recording instrument is included in the very 
complete line. Centralized Control is featured, with 
air or electrical transmission involved. 


Bul. No. 233, devoted to Filtration and Water Treat- 
ment Plants, also features Centralized Control through 
indicator boards. It pictures typical styles and suggested 
arrangement of panels and operating tables. Again a 
typical flow diagram for a filter plant indicates 15 
points of application ot “Foxboio” 1ustruments, trans- 
mitting to indicating (receiving) elements on the cen- 
tral control board. 


Both are splendidly thought out and execellently 
produced bulletins which all designing and operating 
engineers should find interesting and helpful. For copies 
write The Foxboro Co., Foxboro, Mass. 


“A Rose by Any Other Name,” constitutes the 
theme and the reason for the unusual cover design of 
Clark Controller Co.’s house organ “The Contactor” 
for the month of roses. After recounting many interest- 
ing facts about these blossoms of romance, and little 
known historical episodes for which the rose was re- 
sponsible, we turn a page to the “Song of the Skillet” 
in the setting of a fisherman’s paradise. Then, we find 

(Continued) 
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‘hove STEEL PIPE 


Coated-andWrappedandLined 


by the 
HILL HUBBELLProcess 





7 Jobs in ERE 
41 Jobs ini9336 


$0 Jobs inl337 
165 Jobs in 1938 


G3 udobs (snonihs (ISD 
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STEEL PIPE has made tremendous strides in 
the past few years and to those who do not 
appreciate this, the record shown above will 
be a revelation. STEEL PIPE, when Coated- 
and-Wrapped and Lined by the HILL- 
HUBBELL Process, has many advantages 
that were unknown a short time ago. Before 
placing your next job why not find out what 
our product has to offer? We never could 
have gained such wide-spread acceptance 
unless we had a FAR gy 

SUPERIOR PRODUCT!! : 








STEEL PIPE 


Lined INSIDEand| 
Coated-and-Wrapped 
OUTSIDE 





The Book of PIPE PROTECTION 
describes in detail how STEEL 
PIPE is MECHANICALLY Lined 
and Coated -and-Wrapped at 
the Mills under ideal conditions. 
Use your letterhead and write 
for a copy. 


e}' NERAL pAIN} 





T 


'GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. « Division - Cleveland, Ohtio | 


* EXPORT OFFICE SAN FRANCISCO, CALIFORNIA, US A> 
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: The primary requirement of 
¢ any metering device is its ability 

to accurately record and totalize 
flow rates over a wide range and with 
prompt response to any change in rate. 


Ts) 


Only when all characteristics of both 
primary and secondary devices are 
known and properly related can this be 
done. 


Purchasers of Simplex Venturi Tubes 
and Meters receive, in addition to mere 
equipment, the results of over 35 years 
continued studies and research on both 
the primary device and the meter regis- 
ter. With this knowledge incorporated in 
the equipment design, accuracies of any 
Simplex installation satisfy the most de- 
manding requirements of designing and 
operating engineers. 


Let Simplex Engineers show you WHY 
and HOW you can benefit. 


“SIMPLEX 


VALVE & METER 


COMPANY 





6743 UPLAND STREET @ PHILADELPHIA, PA. 

















something more pertaining to the culinary art and 
a list of everyday “Futilities,” all of which make fo, 
light summer reading. But, sandwiched in we find some 
interesting features, aspects and pictures of Clark 
Electrical Pump Controllers, housed in neat vault type 
cabinets of silver grey with red and chrome trim, And, 


| then, the newest thing pictured is the trim Dead-Front 


Steel Panel Board for sewage disposal plants, through 


| which several automatic functions start and finish, Tf 


you are not on Clark’s mailing list for “The Contactor” 


| you are missing something. The address is The Clark 
| Controller Co., 1146 East 152nd Street, Cleveland, Ohio, 


“Pipe Selection—What Size; What Material?” are 
questions answered in a useful guide and handbook from 
sridgeport Brass Co., its context having been revised 
and added to for the new 1939 edition. Judging from 
its number of reprintings, this little book has appar- 
ently proved of worth to architects, engineers and 
operators. Amongst material contained is the follow- 
ing: “Rules (and tables) for Determining Sizes oj 
Supply Pipe; Risers and Branches”, for number of 
fixtures served; “Minimum Pressures for Satisfactory 
Supply Through Various Diameter Pipes of Various 
Materials” ; “Proper Size of Service Lines and Meters 
for Apartment Houses”; “Capacity-Head Loss Tables 
for Copper and Copper Alloy Pipes and Tubing”; 
“Definitions of Various Copper Alloy Pipes and Tubes 
—Weights and Wall Thickness-Specifications”’. One of 
the most useful chapters answers the question “Which 
Brass Alloy Should Be Used?”—(under conditions and 
for services noted) ; another cites “Good Piping Prac- 
tices”, followed by “Suggestions for Handling and 
Economic Working of Copper Tubing”, in renewals 
of house piping and services, and various other installa- 
tions. For a copy of this useful little 52-page handbook 
captioned “Water Pipe Sizes”—(1939 Edition )—write 
3ridgeport Brass Co., Bridgeport, Conn. 


“A. A. News Steps Out”—Fresh from the press 
comes the August number of Activated Alum News 
in its new form—the first illustrated printed issue, of 
which we hear more are to follow instead of the much 
less dressy but meaty mimeographed production of 
the past. The August issue features the traveling 
laboratory and the research laboratory at Activated’s 
Baltimore Works. It tells of the dustless Black Alum 
an improvement over the earlier form of the acti- 
vated carbon impregnated alum, which did sometimes 
alter the complexion of those who must fill hoppers. 
Notes in earlier issues on “How the other fellow does 
it’ are conspicuous by their absence, which we under- 
stand is not to be so in future issues. To receive pithy 
“A. A. News” monthly, write Activated Alum Corp., 
Curtis Bay, Baltimore, Md. 


“LIMITORQUE Valve Control” is described in a 
bulletin from the Limitorque Division of Philadelphia 
Gear Works, as that automatic valve operating and 
control mechanism the heart of which is the patented 
Torque Limit Switch mechanism. This unit provides 
positive operation but prevents jamming or damage to 
valves, because it absolutely limits the torque that may 
be applied. The control unit is adaptable to all types and 
makes of valves, with operation effected by manual 
push-button or automatic control. The illustrations show 
some forms of valve damage preventable with Limi 
torque’s sensitive but positive control. Reproduced photo- 
graphs of important installations in fire pumping sta- 
tions, power stations, on main gates of the newest sew- 
age and water plants, and similar important applications, 
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sented to indicate the dependability of the con- 
vite Por copies of “Limitorque Control” write Phila- 
delphia Gear Works, “G” St. and Erie Ave., Phila- 


delphia. 

“A Golden Anniversary” is the theme of the August 
number of Chicago Bridge and Iron’s Water Tower 
which proves to be an extraordinarily interesting issue 
with its cover of gold and, on the inside, much of his- 
torical interest about the company since its founding 
August 8th, 1889, by a pioneering engineer, Horace E. 
Horton. From his picture we would say that he was one 
of the truly rugged pioneers who built bridges to the 
West long before the company ever thought much about 
steel water tanks in 1894. It was that year when colle- 
giate son George (now president and chief engineer) 
persuaded the “old man” that there was money to be 
made in steel tanks—i.e., if the bottom could be made 
hemispherical.* (Secret: second tank erected by Chi- 
cago Bridge was a wood-stave one, but the tower was 
steel.) Starting with the one Chicago shop, the com- 
pany, which has always been owned by the Hortons, has 
prospered and grown into plants in Birmingham, Green- 
ville, Pa., and Fort Erie, Canada. 


(*Ed. Note: The first hemispherical bottom elevated 
tank was that built for Fort Dodge, Ia. The company 
lost about $2000 learning how to fabricate the next 
bottom. ) 


“EIMCO Vacuum Filters” is a new bulletin in 
which The Eimco Corporation of Salt Lake City intro- 
duces itself to the readers as a firm long established in 
the mining machinery field, but rather new in the sani- 
tary field with its Continuous Vacuum Filters of both 
the drum type and the multiple disc type. The bulletin 
contains an excellent presentation of the principles of 
the vacuum filter and pictures many installations in the 
industrial field. The distinctive features of Eimco Fil- 
ters and Auxiliary Equipment are of interest, as is the 
list of more than 100 installations. For a copy of this 
new Vacuum Filter Bulletin No. 402, write The Eimco 
Corpn., Salt Lake City, Utah. 


“Nordstrom Flexible-Coupling Valves”’—are de- 
scribed in a new bulletin from the Merco-Nordstrom 
Valve Co., subsidiary of Pittsburgh Equitable Meter 
Co. The last improvement in the well known Nordstrom 
Valve of lubricated plug design (incorporating ‘‘Seald- 
port” lubrication) is the new feature of plain or thread- 
ed hub-ends for the purpose of connecting these valves 
into linds with flexible rubber-gasketed couplings, such 
as the Dresser or Raybould couplings. Such couplings 
dampen vibration and eliminate expansion, contraction, 
and alignment strains. The new style hub-end valves are 
available in sizes of 34 inch to 18 inch—the larger 
sizes being equipped for spur-gear operation. The bulle- 
lin presents complete descriptive tables and the prices 
of each type, which is illustrated in useful dimensional 
detail. For Bulletin V-129 write Merco-Nordstrom 
Valve Co., Pittsburgh, Pa., or Oakland, California. 


“CLARK General Catalog”—A new complete cata- 


‘log is being distributed by the H. W. Clark Co. who 


tor 40 years have been serving the water works industry. 
The 96 page production is replete with illustrated 
equipment including the very complete line of Clark 
Meter Boxes; Yokes and Couplings; Valve Casings; 
Meter Testers; Service and Valve Boxes; Municipal 
and Special Castings; Copper Pipe and Fittings; Tools 
and Instruments. For a copy of Catalog “R” write 
H. W. Clark Co., Mattoon, Il. 
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Johnson’s Creek might be any creek 
or stream throughout the country—Edward Harvey, any 
American boy... 


Pollution of streams by sewage (and some insufficiently © 
purified effluent from plants) is fast becoming a major 
problem. Be doubly certain! Purify all effluent from dis- 
posal plants with Solvay Liquid Chlorine! 


Immediate shipments of Solvay Liquid Chlorine are 
available in cylinders or tank cars for swimming pools, 
sewage and water purification plants. 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 
40 RECTOR STREET NEW YORK, N. Y. 


Branch Sales Offices: 
Boston « Charlotte « Chicago ¢ Cincinnati ¢ Cleveland * Detroit * Indianapolis 
New Orleans ¢ New York ¢ Philadelphia ¢ Pittsburgh ¢ St.Louis ¢ Syracuse 


eee 





Water Works & SEWERAGE, AuGusT, 1939 





























Consulting Engineers 
a ( ial; ies lit Lh field of 


WATER WORKS & SEWERAGE 











Albright & Friel, Inc. 


Engineers 
Chester E. Albright Francis S. Friel 


Water Supply and Purification 
Sewerage and Sewage Disposal 


Industrial Waste and Refuse Disposal 
Investigations Valuations Reports 


1520 Locust Street 
Philadelphia, Penna. 











Edward A. Fulton 
Consulting Engineer 


Investigations, Reports, Valuations, Design 

and Construction—Water Supply and Purifi- 

cation Plants Sewerage and Sewage Treat- 

ment Works; Municipal Paving and Power 
Developments. 


3 So. Meramec Ave. 
St. Louis, Mo. 











Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Garbage and 
Industrial Wastes Problems 
Laboratories Valuations 
Statler Building 
Boston, Mass. 




















John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 


Alvord, Burdick & Howson 


Engineers 


Water Works, Water Purification, Flood 


Relief, Sewerage, Sewage Disposal, Drain- 
age, Appraisals, Power Generation 


Civic Opera Building 


Chicago 








Gascoigne & Associates 


Consulting Sanitary Engineers 


G. B. Gascoigne A. A. Burger 
W. L. Havens F. W. Jones 
C. A. Emerson F. C. Tolles 
Water, Sewage, Garbage and Industrial 
Waste Problems— Valuations and Rate 
Investigations 
Cleveland New York 
Leader Bldg. Woolworth Bldg. 














Reeves Newsom 
Engineer-Consultant 


WATER WORKS—SEWERAGE 


Construction and Operation 
Investigation and Design 
Valuation and Rates 


500 Fifth Ave. New York 














Black & Veatch 
Consulting Engineers 
4706 Broadway. Kansas City, Mo. 


Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, 
Power Plants, Valuations, Special Investi- 


gations, Reports and Laboratory Service 
E. B. Black N. T. Veatch, Jr. 
A. P. Learned H. FP. Lutz 
F. M. Veatch E. Lawrence 


R. 
E. L. Filby 





Greeley & Hansen 
Hydraulic and Sanitary Engimeers 


Investigations and Reports. Plans and 
Specifications, Supervision of Construction. 
Supervision of Operation. Water Supply and 
Purification, Sewerage and Sewage Disposal, 
Garbage Collection and Disposal, Appraisals 


6 N. Michigan Avenue, Chicago, IIl. 








Nussbaumer & Clarke, Inc. 


Newell L. Nussbaumer Irving Clarke 


Sewerage & Sewage Disposal 
Garbage Incineration 


327 Franklin St. Buffalo, N. Y. 














Burns & McDonnell 


Engineering Co. 
McDONNELL-SMITH-BALDWIN- 
TIMANUS-McDONNELL 


Consulting Engineers Since 1897 
Waterworks, Light and Power, Sewerage, 
Reports, Designs, Appraisals, 

Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 
Cincinnati, Ohio, 307 East Fourth St. 

Albany, N. Y., 11 North Pearl St. 





Nicholas S. Hill Associates 
Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, 
Valuations, Rates, Design Construction 
Operation, Management, Chemical and 
Biological Laboratories. 


112 East 19th St. 
New York 





Malcolm Pirnie 
Engineers 
Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates. 


Supervision and Operation 
Valuation and Rates. 


25 W. 43rd St. New York, N. Y. 











Campbell, Davis & Bank3on 


The Chester Engineers 


Water Supply and Purification, Sewerage 


and Sewage Treatment, Power Develop- 
ment and Applications 
Investigations, Appraisals, Rates, Testi- 


mony, Design, Supervision, Operation, 
Accounting 


210 Parkway at Sandusky Street 
Pittsburgh, Pa. 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


Pittsburgh, Pa. 





The Pitometer Company 


Engineers 


Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies, 


Penstock Gaugings 
New York, 40 Church St. 














Fuller & McClintock 


Engineers 


Sewage Treatment, Sewers, Water- 
Works, Purification, Drainage, 
Waste Disposal, Valuations 


New York 


1l Park Place 









Lancaster 
Research Laboratories 


Physical and chemical tests of Sewages, 
Sludges and Industrial Wastes. 
Examinations, tests and reports on treat- 
ment processes and equipment. Experts in 
litigation. 

Treatment processes for Industrial Wastes. 
85 Zabriskie Street 
Hackensack, New Jersey 
Hackensack 3-2325 




















Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Disposal, 
Water Supply and Purification. 


50 Church St., New York 
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| William Raisch and 
Associates 


Consulting Engineers 





Sewage Treatment, Refuse 
Disposal, Sewers, Drainage, 
Reports 


Russell & Axon 


Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr. 
Consulting Engineers, Inc. 
Sewerage, Sewage, Disposal, Water 


Works, Filtration, Softening, 
Power Plants 


Whitman & Howard 


Harry W. Clark, 

Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 

Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and Indus 
trial Development Problems, Investigations 


























Reports, Designs, Supervision, Valuations 
227 Fulton Street New York, N. Y. 4903 Delmar Blvd. St. Louis, Mo. 89 Broad St., Boston, Mass. 
iddi Whitman, Requar 
Thomas M. Riddick Weston & Sampson equardt and Sunith 
Consulting Engineer and Chemist Engineers 


cipal and Industrial Water Purifica- 
' — iowene Treatment, Operating Super- 
vision of Plants, Sanitary Surveys, Stream 
Pollution Investigation, Swimming Pool 
Control. Chemical and __ Bacteriological 

Analyses, Testing of Materials. 


7 369 East 149th Street, New York City 
(Tel. Melrose 5-6579) 





14 Beacon St. 














Robert Spurr Weston 


Water Supply, Water Purification, 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations. 


Goesge &. ane Ezra B. Whitman Norman D. Kenney 
Gustav J. Requardt Robert T. Regester 


Benjamin L. Smith Theodore W. Hacker 


Water Works — Sewerage 
Utilities 


Sewer- 


Baltimore, Md. Albany, N. Y. 























FOR JOINTING CAST-IRON WATER MAINS 


Melted and Poured No Large Bell-holes to Dig 
| Saves at Least 75% 


Leadite is shipped in powder form, packed in sacks of 100 Ibs. net each 
ceadite tested and used for over 35 years - Leadite joints improve with age 


Be sure it is Leadite and accept no imitations 


THE LEADITE COMPANY 


Cirard Trust Co. Bidg., Philadelphia, Pa. 








PROTECT YOUR HEALTH. 


Measure, Mix and Feed Chlorine Ga 
For Water Works: Swimming Poo! 
Purification with EVERSON SterElato: 
EVERSON SterElators are the best 
tandpoint De} a Irate ale. ea 
rate. A wide range of capacities Priced 


$475.00. Gu 





vendabl 


Sic wre val lations — 


WRITE sh, FREE BULLETIN 1014-W 


EVERSON MFG. CO. 


233 W. HURON ST., CHICAGO, U.S.A. 
































LER) 


CAL COMPANY 






38-45% SOLUTION 
TANK CAR SHIPMENT 


60% CRYSTALS 
PACKED 300 LB. AND 
500 LB. BARRELS 


Chosen by leading municipalities as the ideal economical 
coagulant for sewerage treatment and water purification. 


Complete technical data available upon request. Quotations 
gladly furnished for immediate delivery or for estimatina 


purposes. Write for information today. 
THE DOW CHEMICAL COMPANY 
MIDLAND MICHIGAN . 

















Complete equipment for Filtration 
Softening and all other kinds of 


Water Purification PLANTS 


Dry Chemical Feeders — Swimming Pool Filters 
Consult us any time—no obligations. 


E. W. BACHARACH & CO. 


Rialto Bldg., Kansas City, Mo. 

















EDSON’S NEW HAND PUMP 


Smallest Diaphragm Pump Made, -2” Suction 
oom Discharge. .Capacity 1400 G.P.H. Weight 
50 Ss. 


THE EDSON CORP’N, 49 “D” Street 
So. Boston, Mass. 


NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 1064 Peoples Gas Building 


Catalog “‘T”’ Gives Full Data, Also Edson Hand and 
Power Pumps, Suction Hose and Pump Accessories 
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WATER MAIN CLEANING 


NATIONAL WATER MAIN CLEANING CO. 
SO CHURCH ST. NEW YORK 


ROBERTS FILTERS 


“STANDARD OF QUALITY” 








For more than thirty years we have specialized in the 
art of water purification. We manufacture a full line 
of water filters, both pressure and gravity type; Zeolite 
water softeners: swimming pool recirculating equip. 
ment; and various forms of water rectification units, In. 
quiries are invited on all problems of water treatment, 


ROBERTS FILTER MANUFACTURING Co, 
607 COLUMBIA AVE. DARBY, PA. 
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Use PF T Equipment in Your 


Sewage Treatment Plant 


Write for Latest Bulletins 


TANK COMPANY 


of Sewerage and Sewage 


4241 n ipment 441 
Ravenswood Ave. Treatme me os Equi P Lexington Ave. 
Chicago, Il. Since 1893 New N. Y. 


PACIFIC FLUSH 
Designers & Manufacturers 











CUT SEWER CLEANING 
We): a @ ORM MMU lak 


PETERSEN HYDRAULIC 
FLUSHER CO. 


617 S. SIXTH STREET MILWAUKEE, WIS. 





A Symbol of Quality 


EOD ROS 


A DEPENDABLE JOINTING COMPOUND 
FOR BELL AND SPIGOT WATER MAINS 
bs 43). 7:00) F) (Ome D) A'22) FO) 9. 02). va OLO)-310)-F- Wu le). 


MAIN SALES OFFICE-So CHUKCH STREET, NEW YORK 


GENERAL OFFICES AND WORKS - WEST MEDFORD STATION 
BOSTON, MASS 


OVER 25 YEARS WITHOUT A FAILURE 











FILTER CLOTHS 


CUT AND SEWED FOR ALL FILTERS 


COTTON—WOOL—ACID PROOF FABRICS 


Write for Samples 


WILLIAM W. STANLEY CO. 


401 BROADWAY. NEW YORK CITY 
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LOCK JOINT REINFORCED CONCRETE PIPE 


LOCK JOINT.PIPE CO, Established 1905 AMPERE. N 
PRESSURE ¢ SUBAQUEOUS ¢ SEWER e CULVI 





| BRAINARD & CO. 


246 Palm Street, Hartford, Conn 


The Meter-Master 


ie RE o OR WATER ME 
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The Ford Double-lid Cover for water meter settings was designed 
to provide maximum protection, both against freezing and me- 
chanical damage and for pedestrians. The extra depth, sloping 
skirt and inner lid cut heat loss at the top of the setting to the 


THE FORD DOUBLE-LID 
METER BOX COVER 














very minimum. Write for catalog. 


FORD METER BOX CO. 


WABASH, 








SILICATE OF SODA SPECIALISTS 





INDIANA 








Yj, ~ with PQ SILICATE 


WATER WORKS in various sections coagulate 

with the aid of PQ Silicate of Soda to obtain 

clearer effluent, to increase rates of filtration, 
or both. 


Seeing is believing when you make a labora- 
tory test to observe these surprising results. 
Samples and advice are yours for the asking. 


PHILADELPHIA QUARTZ COMPANY 
General Offices & Laboratory: 125 S. Third St., Phila., Pa. 
Chicago Sales Office: 205 W.Wacker Drive. Stocksin 60 cities. 
Sold in Canada by NATIONAL SILICATES LTD., Toronto, Ont. 








ANNOUNCING! 


BULLETIN 





Write for Bulletin 100! 


Discusses the various types of Infilco aerators 
and their functions in (1) removing undesirable 
gases, (2) oxidizing or adding dissolved oxygen, 
and (3) removing odors. 


INTERNATIONAL FILTER CO. 77° cyiu20t" lees 

















Arrowhead Grating & Treads 


Engineers’ Handbook sent on request 


ARROWHEAD IRON WORKS, Inc. 


431 W. 5th St.. Kansas City, Mo. 





Prevent wear and cutting of rods, plungers, shafts and valve stems by using 


MABBS RAWHIDE PACKING 


In Your Water Works and Sewage Plants 
IT LASTS LONGER—Is Aniti- 
Frictional, Saves Power, Labor, 


MABBS and Repairs. Will prove the cheap- 


est packing that can be bought. 
Mabbs Hydraulic Packing Co. 


Incorporated 1892 
Trade Mark Reg. U. S. Pat. Off. 431 S. Dearborn St. Chicago, t1!. U.S.A. 























SALES MANAGER 


well grounded in fundamentals of. merchandising, capable 
of assuming complete charge of sales department or assist- 
ing, desires position with manufacturer. Excellent record 
and good references, 


Address Box 839, Water Works and Sewerage 
330 S. Wells St., Chicago, III. 














When you think of ALUM 
- + + Dink of ACTIVATED 


ACTIVATED ALUM CORPORATION 


Bai Baltimore, Mierstand 
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Fig. 1— RAW SEWAGE CONDITIONING — 
Two %Proportioneers% Ferr-O-Feeders controlled 
from variable flow Venturi Meters. 40% Ferric 
solution is mixed on 2nd floor and drops to large 
storage tank at rear. Is measured thru the Ferr- 
O-Feeders into 13 gallon diluter drum with tile 
mixing baffles, then flows to raw sewage line. 
These units may also feed Ferrisul or thin line 
Slurry. 


Raw Sewage Conditioning 
and Sludge Dewatering at 
Neenah-Menasha Plant 


Greeley & Hansen, Chicago, engineered this 
up-to-the-minute disposal plant, incorporating 
in it the use of %Proportioneers% chemical 
feeding devices in a manner which will in- 
terest other engineers and operators, as well. 


Illustrations and captions tell the story brief- 
ly—complete details about use of “little red 
pumps” in disposal plants will be sent upon 
request. 





Fig. 2 SLUDGE DEWATERING — Ferr-O- 

Feeder driven by chain and sprocket from bucket 

elevator feeds ferric chloride into sludge for 
coagulation on vacuum filters. 


% PROPORTIONEERS % 
Inc. 


Associated with 
Builders Iron Foundry 


9 N. Codding Street 
Providence, R. I. 
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" Chemical precipitation has demonstrated the value of floccu- 
lating the treated sewage prior to sedimentation. 
- More recent investigations have shown that flocculating raw, 
“a untreated sewage ahead of sedimentation tanks, without the use 
r of chemicals, pays for itself in terms of a greater overall capacity 
65 or an improved effluent. The corner Exploring Arm of the Dorr Squarex 
WE) : ; : Clarifier 
This new Dorr sedimentation unit has been developed to meet 
these two trends in sewage treatment practice. 
7 For Chemical Precipitation 
3 Chemical diffusion in a Dorrco Flash Mixer—Conditioning in a 
— Dorrco Flocculator—Sedimentation in a Dorr Squarex Clarifier. 
16 Three steps in a single compact structure. 
For Raw Sewage Sedimentation 
2 Pre-conditioning in a Dorrco Flocculator—Sedimentation in a Dorr 
~- Squarex Clarifier. 
Two steps in one structure. 
66 
er For a complete and detailed description, write for our 
new Dorr Clarifier Bulletin. Central feeding siphon, baffle and rigid arms, of the 
— Dorr Sifeed Clarifier 
“ 
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———nneeneemes DORR TECHNICAL SERVICES AND Eoobyent ARE ALSO AVAILABLE FROM THE FOLLOWING COMPANIES : 
NETHERLANDS: Dorr-OliverN.V. The Hague» ENGLAND: Dort-Oliver Sompany Ltd.,London » GERMANY: Dorr Gesellschaft, m.b.H Berlins FRANCE:Soc.Dorr-Oliver Pars 
4 ITALY: S.A.1. Dorr-Oliver, Milan« JAPAN: Sanki Eng. Co.,Ltd., Tokyo» SCANDINAVIA: A.B.Hedemora, Hedemora, Sweden * AUSTRALIA: Crossle & Dut Pty. Ltd Melbourne 
ARSENTINA: Luis Fiore, Buenos-Aires . SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg BRAZIL: Oscar Taves & Co., Rio de Janeiro 
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When Accessibility 1s Important. 


M AYBE you ‘ve never been in the same predicament as our young | friend abo 
but, if you’ve ever operated a piece of mechanical apparatus, you’ve doubtl 
felt just as helpless while trying to make some adjustment or repair. 


With a W&T Visible Vacuum Chlorinator you don’t have to see arow 
corners or tie your back in kinks to reach some hidden part. It’s all outin 
open, with operation as visible as the view of the street from your own fro 
porch and every part easily accessible without muscular contortion or ment 
strain. Lift the bell jar and the complete mechanism is ready to your han 
remove the full height side panels and all of the connecting pipe and hose ling 
are within easy reach. 











Accessibility is important for the operator’s peace of mind. It’s importa 
too, to the man who pays the bills, for minor adjustments made when nee 
forestall many an expensive repair. That is one of the reasons why W&T Visibl 
Vacuum Chlorinators have been and continue to be the world’s most popula 
and widely used units for dependable, accurate and economical control of 
chlorination process. 


Write today for technical publications describing W&T Visible Vacuu 
Chlorinators. 
“The Only Safe Water is a Sterilized Water” 
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Ammonia Control Apparatus 


SA $3. 


